




Z O O N O M I A 

O R,1 

T it £ LAWS 

O F 

ORGANIC LIFE. 

V O L. I. 


By E JZ A S M V S DAR IF I JV, 


M. D. F.R.S. 


a unity* or rut botanic garden. 

• • V 


Principle coclam, ac terras, fUmpofque liquentes, 
Lucrntenique globtfni lunx, titaruaque aftra, 

Spiritus intus alit, totatjup.c infufa per artus 
Mens agitat molcm, ct magno fe corpore mifcet. 

* Virg. -^En. vi. 

Fartli, on whole lap a thoufand nations tread. 

And Ocean, blooding liis prolific bed, 

Night's changeful orb, blue pole, and filvery zones. 
Where other worlds encircle other funs. 

One Mind inhabits, onosdiifuiive Soul 

Wields the huge limbs, and mingles with the wligle* 


THE SECOND EDITION , CORRECTED. 

. « 


LON D*® N : 

PRINTED FOR J. JOHNSON, IN ST. PAUl/s CHURCH-Yij\D. 

* 

1796. 





CPnteccji at ^tartoftety 



DED'iC ATI'ON. 


T 0 ^ ^ 

o the candid and ingenious Members of the College 

« • 4 

of Phyfioians, of the Royal Philofbphical Society, of 

• i 

the Two Univerfities, ancl to all thofe, who Itudy the 

Operations of the^ Mind as a Science, or who pra&ife 

• \ 

Medicine as a Profefiion, the fubfequent-Work is, with 

# 

great refpe6l, infcribed’by the Author. 


A 2 


D srdy, May i, 1794. 




CONTENTS. 


Preface. 

Sect. I. • Of Motion t 

II. Explanations and Definitions . 

III. The Motions of the Retina demonfir a ted by Experiments. 

* I 

IV. , Laws of Animal Caufation. 

V.. Of the four Faculties or Motions of the Senforium. 

VI. Of tfie four Claffes of Fibrous Motions. 

VII. Of Irritative Motions . 

• . 

VIII. *0/ Scnfitive Motions. 

IX. Of Voluntary Motions? 

X. OfJJfociate Motions . 

• * 

XI. Additional OLf ovations on the Senforial Powers. 

X II. Of Stimulus , Senforial Exertion , and Fibrous Contraction. 

XIII. Of I f e fable Animation. 

XIV. Of the PrcHuii. on o) Ideas. 

XV. Of the Claffes of Ideas. 

XVI. Of biftincl. 

XVII. The Catenation of Animal Motions. 

XVIII. Of Sleep. • 

XIX. Of Reverie. 

XX. Of Vertigo. 

XXL Of Drunkennefs. 

XXII. Of Propenfity to Motion. Repetition. „ imitation. 

Sect. 



VI 


CONTENTS. 


Sect. XXIII. 

< 

XXIV. 

XXV. 
XXVI. 
XXVII. 

XXVIII. 

XXIX. 

XXX. 
XXXI. 
XXXII. 

XXXIII. 

XXXIV. 

XXXV. 

XXXVI. 

XXXVII. 

XXXVIII. 

XXXIX. 

XL. 


Of the Circulatory Syjlem . 

Of the Secretion of Saliva , and uf Tear*. And rf the 
l.ncrynial Sack. ' 

Of the Stomach and hit fines. . 

Of the Capillary Glands , and oftfr* Membranes. 

Of Id emorrhages. 

The Par a/ vj. 'is of {he Capitals. 

The Retrograde Motions of the AbJ 'orient Vdffcls. 

The Paralvjis of the Liver. • • 

Of Temperaments . 

Difeafes of Irritation. 

of Sen fat ion. 

. . 4 ^ 

of Volition. 

of Afociat ion. 

The Periods of Difeafes. 

Of Digefion, Secretion , Nutrition. 

Of the Oxygenation of the Blood in the Lungs and Placenta . 
Of Generation. 

Of Ocular Spcilra. 


T o 



T O 


.ERASMUS DARWIN, 

ON ins WOftK IN TITLED 

Z O O N O M I A. 

By DEJEJIURST B ILS B ORROU'. 

i 

Hail to the B\ri? ! \\lio fang, from Chaos hull’d 
How iuns and [Janets foim’d the whirliiig woild , 

How (pl.t re on fplierc Earth’s hidden ftrata bend, 

And caves of sue.', her central fires defend ; 

Where gems new-boi n tl^ir twinkling eyes unfold, 5 

And young me* (hoot in arborclcctf- gold. 

ilovv tlic iair blower, by Zephyr woo’d, unfurls 
fts panting leaves, and waves its azuic curls ; # 

Or lpreads in gay mullets its lucid form 

To meet the fun, and llmts it to the llorm ; * 10 

While in greerf veins impaJlionM eddies move, 

And Beauty kindle^iijto lit? and love. 

How tlic fir ft embrvon-fibre, fphere, or cube, 

T/ivcs in new forms. — /line, — a ling. — a tube; 

Clotcd in the womb \Vith limbs unfindli’d laves, 15 

Sips with rude mouth the falutaiv waves; 

Seeks round its cell the (anguine llreams, that pafs. 

And drinks with 0 union gills the \ it:J gas , 

Weaves with (oft threads the blue meandciinSF vein, 

The heait’s red concave,* and the fdver brain , • <zo 

Heads the long nerve, expands the impatient fenle. 

And clothes in (ilkcn 1km the nalcent Eus. 

Erewhile, emerging from its liquid bed, 

Tt lifts in gelid air its nodding head ; 

The lights fiift dawn with nembhng eyelid hails, 25 

With lungs untaught arrefU tlic balmy gales ; 

Tries its new tongue in tones unknown, and hears 
The ftrangc vibrations with unpra&ifcd ears ; 
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Seeks with fpread hands the bofom’s velvet orbs, 

With % doling lips the milky fount abforbs ; 

And, as coniprcfs’d the dulcet fliearfis diftil. 

Drinks warmth and fragrance from the living rill ;~ 

Eyes witli mute rapture every waving line, J c 
Prints witlnadoring kifs the Paphian fhrine, 

And learns erelong, the per led form coutels’d, 

Ideal Peauty from its mothers «. 

Now in llrong lines, with boldciTmts delign’d, 

You fketch ideas, and portray tfic mind ; 

'1 cadi how fine atoms of impinging light 
To ccaldefs change the vifual lenfe e-c.to ; 

\Y bile the bright lens beds' the r:* y s , that fwerve, 

And bends their focus on th. moving, ncivc. 

IIow thonglits to thoughts arc link'd With vievvlels chains,' 
Tribes leading tribes, and trains purfnmg trains ; 

With fhadowy trident liow VoPtiftii guides, 

Surge liter furge, his intclledual tides ; 

Or, Queen ot Sleep, Imagination roves 
With frantic Sorrows, or delirious Loves, 

Go on, O Friend 1 explore with eagle-cyc; 

Where wrapp'd in night retiring Caufes lie : 

'Place their flight hands, their fecrct haunts betray, 

And give new wonders to the beam of day ; 

Till, link by link with itep afpiring trod, 

You climb from Nature to the throne of Gob. 

So faw the Patiiarch with admiring eyes 

l'iom earth to heaven a golden ladder rile ; 

Involv’d in clouds the mylhc IcrIc alccnds, 

And brutes and angels crowd the diftant ends. 
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PREFACE. 


T h e I purport of the following pages is an endeavour to reduce the 
£ids belonging to Animal Li/e int</ clafles, orders, genera, and 
fpecics*; and, 'by comparing theqi with each other, to unravel the 
theory of difettfes. It happened, perhaps unfortunately for the in- 
quirers ipto the knowledge of difeafes, that other lciences had re- 
ceived improvement previous to their own $ whence, inftead of com- 
paring the properties belonging to animated nature with each other, 
they, idly inge o fa^^frufied tfiemfelv^s in attempting to explain the 
laws of 4ife*lgplEnofts of mechanifm and chemiftry ; they confidered 
the Bbdy as an hydjaulic machine, ancf the fluids as pafling through 
a feries of chemieal changes, forgetting that animation was its eflen- 
tial charafteriftic. 

Th^f great CREATOR # qf aM things has infinitely diverfified the 
works of his hands, but has at the fame time {lamped a certain 
fimilitude on the features of nature/ that demonftrates to us, that the 
whole is one family of one parent . On this fimilitude is founded all 
rational analogy ; which, fo long as it is concerned in comparing the 
eflential properties of bodies, leads us to many and important difco- 
veries ; but when with licentious -activity It links together objects, 
otherwife difcordant, by fome fanciful fimilitude; it may indeed 
colled ornaments for wit and poetry, but philofophy and truth recoil 
from its combinations. 

The want of a theory, deduced from fuch’ftrid analogy, to con- 
dud the pradice of medicine is lamented by its profefiors ; for, as £ 
great number of unconneded fads are difficult to be acquired, and to 
be reafoned from, the art of medicine is in many inflances le(s effica- 
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* «- 

cious under the direction of its wifcfl: pradifioners ; r and by that bufy 
crowds who either boldly wade in darknefs, or are led into endlefs 
error by the glare of falfe theory, it is daily pradiicd to the deftruc- 
tion of.thoufands ; add to this the unceaiing injury w.hich accrues ts> 
the public by the perpetual advertilcmetfts of pretended nodrums y 
the minds of the indolent become fuperftitioufly fearful 6f ddeafe6, 
which they do not labour un^ler; apd thus become the daily’prey of 
fome crafty etnpyric. r , t 

A theory founded upon nature, that fliould bind together the fcat- 
tered fads of medical knowledge, and converge into one point of view 
the laws of organic life, would thus on many account; contribute to the 
interefl: of i'oeiety. It would capacitate men of moderate abilities to 
pradife the art of healing with real advantage to the public ; it would 
enable every one of literary acquirements to diftirfguilh the genuine 
difciples of medicine from thofe of boaftful effrontery, or of wily ad- 
drel's ; and would teach mankind in fome important fituations the 
knowledge of themfehes. 

There are fome modern praditioners, who declaim againfl: medical 
theory in general, not confidering that to think is to theorize ; and 
that no one can dired a method of cure to a perfon labouring under 
difeafe without thinking, that is, without theorizing; and happy 
therefore is the patient, whofe phyfician pofleffes the beft theory. 

The wprds idea, perception, fenfation, recolledion, fuggeftion, 
and aflociation, are each of 'them ufed in this treatife in a more li- 

V 

mited fenfe than in the writers of metaphyfic. The author was in 
doubt, whether he lhduld rather have fubftituted new words inftead 
of them ; but was at^ length of opinion, that new definitions of words 
already in ufe would be lefs burthenfome to the memory of the 
reader. 

t A great part of th*is work has lain by the writer above twenty 
years, as fon>e of his friends can teftify : he had hoped by frequent 
revifion to have made it morq worthy the acceptance of the public ; 

this 
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this fcrowever his gather perpetual occupations have in part presented, 
and may continue to prevent, as long as he may be capable oftevif- 
ing it * he therefore begs of the caAdid reader to accept of t t in its 
jarefent ftate, and to excule any inaccuracies of expre®oti, o**pf con- 
• cLufion, into which the itftricacy of his fubjeft, the genera! •imper- 
fection. of* language, or the frailty he has in common with other 
men, may have betrayed him ; .and fnjm which he has not the va- 
nity te believe this treatife to be exempt. 
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SECT. I. 

» 

OF Mf>Tl01f. 

* . • 

The whole of mature maybe fupjjofed to confift of two ef- 
fences or fubftatlces ; one of which may be termed fpirit, and the 
other matter. The former of thefe poflefles the power to commence 
or produce motion, and the latter to receive and communicate it. So 
that motion; confidered as a caufe, immediately precedes every ef- 
fedt; and, confidered as an effedt, it immediately fucceeds every 
caufe. . 

The motions of .matter may be divided into two kinds, pri- 
mary and fecondary. The feeondary motions are thofe, which arc 
given to or received from other matter in motion. Their laws have 
been fuccefsfully inveftigatecf by philofophers in their treatifes on me- 
chanic powers. Thefe motions are diftingGiflied by this circum- 
fiance, that the velocity multiplied into the quantity of matter of the 
body adted upon is equal to the velocity multiplied into the quantity 
of matter of the adting body. 

The primary motions of matter may be divided into three clafles, 
thofe belonging to gravitation, to chemiftry, and to life ; and each 
clafs has its peculiar laws. Though thefe three clafles include the 
motions of folid, liquid, and aerial bodies ; .there is neverthelefs a 
fourth divifion of motions; I mean thofe of the fuppofed ethereal 
fluids of magnetifm, eledlricity, heat, and light ; whofe properties 
are not fo well inveftigated as to be clafled with fuffident accuracy. 

* . \ll» 
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The gravitating motions^S5ieS^e*the , annual ,and diurnal pota- 
tion of the earth and planets, the flux and reflux of the ocean, the 
defcent of heavy bodies, and other phenomena of gravitation. The 
unparalleled fagacity of the great Newton has deduced the laws of 
this clafs of motions from the fimple principle of the general attrac- 
tion of rti&ttSr. Thefe motions are diftinguifhed by theif tendency 
to or from the centers of the fun or, planets. 

2 d. The chemical clafs of ^Qtions includes all the various appear- 
ances of chemiftry. Many of the faCts, which belong to thefe branches 
of fcience, are nicely ascertained, and elegantly claffed ; but their laws 
have not yet been developed from fuch fimple principles as thofe 
above-mentioned ; though it is probable, that they depend on the fpe- 
cific attractions belonging to- the particles of bodies, or to the differ- 
ence of the quantity of attraClioh belonging to the, fides and angles of 
thofe particles. The chemical motions are diftinguifhed by their be- 
ing generally attended with an evident decompofitiqn or new combi- 
nation of the active materials. 

The third clafs includes all th^ motions of the animal and ve- 
getable world; as well thofe of the veffeis, which circulate their 
juices, and of the mufcles, which perform their locomotion,, as thofe 
of the organs of fenfe, which conftitute their ideas. 

This la ft clafs of motion is the fubjeCl of the following pages ; 
which, thqugh confcious of their many imperfections, I hope may 
give fome pleafure to the patient reader, andcontribute fometbing to 
the knowledge and to the cure of difeafeti. 
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DEFINfffWl 


S£C T.* II. 4. 

EXPLANATIONS AND DEFINITIONS. 

• I. Outline of the animal economy. — II. i. Offhe Jenforimn. 2. Of the brain and 

nervous medklta. 3. A nerve. 4. A mufcular fibre. 5. The immediate organs 
ef fenfe. 6. The external organs of jbtfe. 7. An idea or fenfaal motion. 8. Per- 
ception. 9. Senfathh. 10.* Recollection and fuggeftion. ri. Habit , caufatUdt, 

ajfociat ion, catenation . 12. Reflex ideas. 1$. Stimulus defined. 


As fome explanations and definitions will be neceflary in the profecution of 
the work, the (ea’der is troubled with them in this place, and is intreated 
to keep them in his mind as he proceeds, and to take them for granted, 
till an apt opportunity oc&urs to evince their truth ; to which I fhall pre- 
mife a very Ihort outline of the animal economy. 

9 

1. — r, THE nervous* fyftem has its origin from the brain, and is 
diftributed to every part of rtie body. Thofe nerves, which ferve the 
fenfes, principally arife from that part of the brain, which is lodged in 
the head; and thofe, which ferve the purpofes of mufcular motion, 
•principally arife from that part of the brain, which is lodged in the 
neck and back, and which is erroneoufly called the fpinal marrow. 
The ultimate fibrils of thefe nerves terminate in the immediate or- 
gans of fenfe and mufcular fibres, and if a ligature be put on any part 
of their paflage from the head or fpine, all ipotion and perception 
ceafe in the paits beneath the ligature. 

2. The longitudinal mufcular fibres compofe the locomotive muf- 
cles, whofe contractions move the bones of tile limbs and trunk, to 
which their extremities are attached. The annular or fpiral mufeu- 

. . lar 
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laf fibres^nrfjpefte the vafchl^^ltcfes, which conftitute tbefintef- 
tfnal cairt^^^arteries, veins, glands, and abforbent veflels. 

3. TH^Ipibafediate organs of *fenfe, as the retina of the eye, pro- 

bably cdn$f **>f moving fibrili>, With a pfchver of contraction firriilar to 
that of the larger mufcles above defc ribed. •• • 

4. The cellular membrane confifts of cells, which refetnblp thofe 

of a fponge, communicating with ^ach other, and connecting toge'^ 
ther all the other parts of the^bofly. « 

5. The arterial lyftertv confifts of the aortal and the pulmonary ar- 
tery, which are attended through’ their Whole cojlrfe with their cor- 
refpondent veins. The pulmonary artery- receives , the bjood from 
the right chamber of the hedtt* andcanies it to the minute. extend ve 
ramifications of the lungs, where it is fxpofed ttfthe aCtion of .the air 
on a furface equal to that of ‘jthe whole external flein, through the 
thin moift coats of thofe veflels, w hich are fpread on the air-cells, 
which conftitute the minute terminal ramifications of the wind-pipe. 
Here the blood changes its colour from a dark red to a bright fcarlet. 
It is then coHe&ed by the branches of the pulmonary vein, and con- 
veyed to the left chamber ©f the heart! 

6. The aorta is another lafge artery * which receives the blood 
from the left chamber of the heart, after^t has been thus aerated in 
the lungs, and conveys it by afeending and d„efcending branches to 
every other r part of the fyflem ; the extremities of this artery termi- 
nate either in glands, as the falfvary glands, lacrymal glands, &c. or 
in capillary veflels, which are probably lefs involuted glands; in 
thefe fome fluid, as faliva, tears, perfpiration, are leparated from the 
blood ; and the remainder, of the blood is abforbed or drank up by 
branches of veins correfpondent to the branches of the artefy ; which 
are furnifhed with valves to prevent its return ; and is thys carried 
b$ck, after having agpki- changed its colour to a dark red, to the 
fight chamber pf the heart. The circulation of the blood in the liver 
dpers from this general fyflem; for the veins which drink up the re- 
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fluent blood from thtijtf* nrfri u ijpffiflfcyrn ffrrea%^ tf^bowels^ftd 
me*fentjffyy, uiwto Hlto tj^kw lhe*ivcr , and fa|^Mbidd 4 !^p^ 
tej#, which is branched i&w thc,j«holcJubftancc, flf : lMlivcr. and is 
cqljed th^vetia portanim; And from whu^the bilcls|ipratd4%f the 
numerous hepatic gland^ which canftitute chat vifcus, , , •■ 

. 7. The glands may be divided into three fyfteras, .the convoluted 
* glands^ fucji as thofe above dcfcribed, which feparate bile, tears, fa- 
liva, &c. -> Secondly, the glant^ wi^iout convolution, as the ca- 
pillary iefiels, which unit! the Wminations of the arteries and 
veins"; and Tepat^f both the mucus, which lubricates the cellular 
membrane, and the perfpirable matter, which preferves the fkin 
moift and flexible. And thirdly,- the whole abforbent fyftem, 
confifting of thqtf Ideals, which open their mouths into the fto- 
mach and inteftinea, and of the* lymphatics, which open their 
mouths oh the external furface of the body, and on the internal lin- 
ings of all the of the, cellular membrane, and other cavities of 
the body. * 

Thefe la&eal and lymphatic veflels are furnifhed with numerous 
valves to prevent the retum*of the fluids, which they abforb, and 
terminate in glands, calle^ lymphatic glands, and may hence be con- 
fidered as long necks or mouths belonging to thefe glands. To thefe 
they convey the chyle and mucus, with a part of the perfpirable mat- 
ter, andatmofpheriq moift u re; all which, after having pafled through 
thefe glands, and having fuffered fame change in them, are carried 
forward into the blood, and fupply perpetifal nourifliment to the fyf- 
tem, or replace its hourly wafte. 

8. The ftomach and inteftinal canal have a conftant vermicular 
molion**which carries forwards their contents, after the la Seals 
have drank up the chyle from them; and vvbich is excited into ac- 
tion by tbe^&Lmulus of the aliment we fw^j|Mr, but which becomfes 
occafioaally inverted or retrograde, as in vomiting,, and in the iliac 
paffion. 

Vol. I. C * II. I. 
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* . O. * ' ' ' 

II. 1. The. word fenforittm , i» the following pages is defigued to 
exprefs not only the medullary part of the brain*- initial marrow, 
nerves, organs of fenfe, and of the mufcles ; but alfo at the, fame 
time that living principle, or fpirit of animation, which refides 
throughout the body, without being toguflsable to our lenfes, 
except by its effects. The changes which occaliotially take place in 
the fenibrium, as during the exertions of volition, or the fen Nations 
of pleafure or pain, are termed fienforial motions. ■ 

2. The limilarity of the texture of the brain to that of the pan- 
creas, and fome other glands of the body, 'has induced'the inquirers 
into this fubjeft to believe, .that a fluid, perhaps, much more fubtile 
than the ele&ric aura, is feparated from the blood by that organ for 
the purpofes of motion and fenfation. When we recoiled!, that the 
eledlric fluid itfelf is adlually accumulated and given out voluntarily 
by the torpedo and the gymnotus cledlricus, that an efe&ric fltpek 
will frequently ftimulate into, motion a paralytic limb, and laftly 
that it needs no perceptible tubes to convey it, this opinion feems not 
without probability; and the Angular figure of the brain and nervous 
lyftemfeems well adapted to diftribute^t over every part of the body. 

For the medullary fubftance of the brain not only occupies the ca- 
vities of the head and fpine, but pafles a tong the innumerable ramifi- 
cations of the nerves to the various mufcles and organs of fenfe. In 
thefe it lays afide its coverings, and is intermixed with the (lender 
fibres, which conftitute thofe mufcles and organs of fenfe. Thus all 
thefe diilant ramifications of the f^nforium are united, at one of their 
extremities, that is, in, the head and fpine; and thus thefe central 
parts of the fenforium conftitute a communication between all the or- 
gans of fenfe and mufcles. * 

3. A nerve is a continuation of the medullary fubftance of the 
brain from the head <jjr it fpine, towards the other parts of the body, 
wrapped in its proper membrane. 

4. The mufcular fibres are moving organs intermixed with that 

medullary 
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medullary fubftarice, which is coatMuid along the nerves, as men- 
tioned above. They are indued with the power of oontJfa&ion, and 
are -again '^elongated eithe¥ r by antagonist mufcles, ’l^oirculatmg 
fluids, or by elaftic ligaments. So the muftdes on one fide of the fore- 
, arm bend the finger^by" means of their tendons, and ti}ofe pn the 
other^fide of the fore-armt extend them again. The arteries are drf- 
.* tended by the circulating blood 5 and in the necks of quadrupeds 
then; is a ftfong elaftic ligament/ yhjch aflifts the mufcles, which 
elevate the head, to keep it iu k* horizontal po fit ion, and to raife it 
after It has teen dt^reffied.- 

5. The mvMtfiate vrgMs of fenfe Con 5 ft in like manner of moving 
fibres enveloped in the medullary fubftance above mentioned ; and 
are erroneoufly fuppcfcfedto be fimply an expanfion of the nervous me- 
dulla, as the retina ©f the' eye, and the rete mucofum of the Ikin, 
which are the immediate organs of vifion, and of touch. Hence 
when we fpeak of the contractions of the fibrous parts of the body, 
we lhatt mean both the contra&ions of the mufcles, and thofe of the 
immediate organs of fenfe. Thefe fibrous motions are thus diftin- 
guifhed'from the fcnforipl motions above mentioned. 

6. The external organs fenfe are the coverings of the immediate 

organs of fenfe, and are^ (mechanically adapted for the reception or 
tranfmiflion of peculiar bodies, or of their qualities, as the cornea 
and humours of the- eye, the tympanum of the ear, the cuticle of 
the fingers and tongue. ** 

7. The word idea has various meanings fn the writers of metaphy- 
fic : it is here ufed fimply for thofe notions of external things, 
which our organs of fenfe bring uS acquainted with originally j a tod is 
defined a contra&ion, or motion, or configuration, of the fibres, 
which coaftitute the immediate organ of fenfe ; which will bo ex- 
plained' at 'large in another jiart of the iwork.V Synonymous with the 
word idea, we fhaU fometimes ufe the woNft yey/a«/ motion in con- 
tradiftinftion to ntufcular motion. 

C *2 


8. The 
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DEFINITIONS. 

« 

8. The word perception includes both the. action of the organ of 

fenfe in confequence of the impaCt of external objeCts, and our atten- 
tion to that aCtion ; that is, it expreffes both the motion of the organ 
of fenfe, or idea, and the pain or pleafure that fucceeds or accompa- 
nies it. , r ' '~t 

9. The pleafure or paih which neceflarily accompanies -all thofe 
perceptions or ideas which we attend to, cither gradually fubfiefes, or< 
is fucceeded by other fibrous nSotions. In the latter cafe it is termed 
f'enfation , as explained in SeCt.'V. 2, and VI. 2. — The reader is iu- 
treated to keep this in his mind, that through all this treadle the 
word ieniation is ufed to exprefe pleafure or pain only in its aCtive 
date, by whatever means it is introduced into the lyftem, without 
any reference to the 'ftimulation of external objeCts. * 

10. The vulgar ufe of the W“prd memory is too unlimited for our 
purpofe : thofe ideas which we voluntarily recall are here termed 
ideas of recollection , as when we will to repeat the alphabet back- 
wards. And thofe ideas which are fuggefted to us by' preceding ideas 
are here termed ideas of fuggejlion , as whilft we repeat the alphabet 
in the ufual order ; when by habits preoioufly acquired B is fuggefted 
by A, and C by B, without any effort of deliberation. 

1 1. The word ajjociation properly fighifies a fociety or convention 
of things in fome refpeCts limilar to each other. We never fay in 
common language, that the effect is affociated with the caufe, though 
they neceflarily accompany or fucceed each other. Thus the con- 
tractions of our mufcles and organs of fenf? may be faid to be affociated 
together, but cannot with propriety be faid to be allociated with irri- 
tations, or with volition, or with fenfation ; becaufe they are caufed by 
them, as mentioned in J SeCt. IV. When fibrou/ contractions fucceed 
other fibrous contraction's, the connection is termed aJfociation\ when 
fibrous contractions fucceed fenforial motions, the connection is 
termed caufation ; when fibrous and fenforial motions reciprocally in- 
troduce each other in progreflive trains or tribes, it is termed catena- 
tion 
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turn of animal motions* . All thefe c on noxious are laid (9 be produced 
by Sabit ; that is*, by frequent, repetition, , , Vl) , f 

12, It may be proper to obfcrve, that by the unavoidable idiom of 

our language theideas of perception, of recolleCfrpn, or, of imagina- 
tion J, in the plural number fignify the ideas belonging to perception, 
to recollection', or to imagination j whilft the idea of perception, of 
fecolle&ion, or of imagination, in the lingular number is ufed for 
what js termed “ a reflex idea of any of thofe operations of the ien- 
forium.’* 4-" . , , 

13. By (h e. 'tiror$Jlinwhn is not -only, meant the application of ex- 
ternal bodies to our organs of iertfe andimufcular fibres, which ex- 
cites !ntq a&ion the fenferial power termed irritation ; but alfo plea- 
fure pr pain, when they excite into action the fenforial power termed 
fenfatioixb 'Qud defire or aversion, when they excite into action the 
power of volition ; 'and laftly, the fibrous contractions which precede 
affociation ; as is fflfthcrexglained in SeCt. XII. 2. 1. 


SECT. 
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SECT. III.> 

f 

THE MOTIONS OF THE RETINA DEMONSTRATED BY • 

8 EXPERIMENTS. 

c 

I. Of animal motions and of ideas. ‘II. The fibrous Jtrufture of the retina. III. The 
aftivity of the retina in vifion. *i. Rays of light have no momentum, 2. Ob* 
jells long viewed become fainter. 3. Speftrtt of black bbjefts become luminous. 
4. Varying Jpeftra from gyration. 5. From long injpeftion of various colours. 
IV. Motions of the organs of JenJe conftitute ideas. 1 . Light from prejjing the 
eye-ball, and found from the pulfation of the carotid artery . , 2. Ideas in Jleep 
miftaken for perceptions. 3. Ideas jf imagination produce pain and Jicknefs like 
Jenfations. 4. When the organ of fenfe is deftroyed, the ideas belonging to that 
JenJe perijh. V. Analogy between mujcular motions and JenJudl motions, or ideas. 
1. They are both originally excited by irritations. 2. And % aJfocidteS together in 
the Jame manner. 3. • Both aft in nearly the Jame times. 4. Are alike .Strength- 
ened or Jatigued by exercije. 5. Are alike painful from inflammation. 6 . Are 
alike benumbed by compreflion. 7. Are ali\ { liable to paralyfis. 8. To convul- 
Jton. 9. To the influence of old age. — ^Objeftions anjwered. I. Why we 
cannot invent new ideas. 2. If ideas refembk external objefts. 3. Of the ima- 
gined JenJation in an amputated limb. 4. ABJlraft ideas.— MW. What are ideas, 
if they are not animal motions? 

U 

r 

BEFORE the great variety- of animal motions can be duly ar- 
ranged ifito natural claftes and orders, i>. is neceflary to fmooth the 
way to this yet unconqueied field of fcience, by removing fome ob- 
ftacles which thwart 6ur paflage. I. To demonftrate that the retina 
and other immediate organs of fenfe pofTefs a power of motion, and 
that thefe motions conftitute our ideas, according to the fifth and 
leventh of the preceding aflertions, claims our firft attention. 

Animal motions are diftinguifhed from the communicated motions, 

mentioned 





Sect. III. i. MOTIONS fig?. THE RETINA. 1 5 

mentfoned in the firft feCtfon, as they have no mechanical proportion 
to their caufe ; for the goad of a fpur on the Ikiti of a horfe (hall induce 
• him to move a load of hay. They differ frorn the gravitating mo- 
tions there mentioned as they are exerted with equal facility in all di- 
rections, and they differ from the chemical clafs of motions, becaufe 
*110 apparent decompofitions or new combinations are produced ill the 
moving^ materials. 

* Hence, when we fay animal motion i^ excited by irritation, we do 
not me*an that the motion bears any proportion to the mechanical im- 
pull'e of the ftimulus ; nor that it is affeCted by the general gravitation 
of the two bodies; nor by. their chemical ^ properties, but l'olely that 
certain anithal fibfes are excited into a 61 ion by iomething external to 
the moving organ. 

In this fenfe the ftimulus oftthe blood produces the contractions of 
the heart ; and the fubftanccs we takfe into our ftomach and bowels , 
ftimulate them to perform their neceffary functions. The rays of light 
excite the retina into animal motion by their ftimulus; at the fame 
time that thofe rays of light themfelves are phyficajly converged to a 
focus by the inactive humours ef the eye. The vibrations of the air 
ftimulate the auditory nerve ^ito animal aCtion ; while it is probable 
that the tympanum of the ear at the fame time undergoes a . mecha- 
nical vibration.. 

To render this circumftance more eafy to be comprehended, mo* 
tion may be defined to be a variation of figure ; for the whole univerfe 
may be confidered as one thing pofjfefling a certain figure; the mo- 
tions of any of its parts are a variation of thig figure of tho whole : 
this definition of motion will be further explained in SeCtion XIV. 

3. 2. on the production of ideas. * * 

Now the motions of an organ of fenfe are a*fucceflioo of configur- 
ations of that organ ; thelc configurations fuccged each other quicker 
or flower ; and whatever configuration of this organ of fenfe, that is* 
whatever portion of the motion of it is, or has ufeallyteen, attended 
8 * to, 
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to, conftitutes an idea. is riot to be confi- 

dered as an effect of the motion of the oigin, bat rather as a part or 
temporary terminatidfci of it; and that, whether 'ft ptf^fe fuccfeds it, 
or a new configuration immediately takes 'placftS^ Thus when a fuc- 
ceffion of moving objects are prefented , to our vieW, the ideas of 
trumpets, Ni»s, lords and ladies, trains and canopies, are confi- 
gurations, that is, parts or links of the fucceffiye motions of the’tf- 
gan of vifion. • * 

Thefe motions or configurations of the organs of lenfe differ from 
the fenfonal motions to be dcfcrit?ed hereafter, as they appear to be 
fimply contractions of the fibrous extremities of thofe organs, and in 
that refpeCt exaCtly refemble the motions or contractions 6f the larger 
mufcles, as appears from the following experiment. - Place a ciicular 
piece of red filk about an inch in diartieter on a fheet of white paper 
in a ftrong light, as in Plate f. — look for a minute on this area, or 
till the eye becomes fomewhat fatigued, and then, gently doling 
your eyes, and fhading them with your hand, a circular green area 
of the fame apparent diameter becomes vifible in the doled eye. This 
green area is the colour reverfe to th’ red area, which had been pre- 
vioufly infpeCted, as explained in the experiments on ocular fpedtra 
at the end of the work, and in BSt apical Garden, P. I. additional 
note. No. I. Hence it appears, that a part of the retina, which had 
been fatigued by contraction in one dire<$ivn, relieves itfelf by exert- 


ing the antagonifl fibres, and producing a contraction in an oppofite 
direction, as is common in the exertions of our mufcles. Thus when 


we are fired with long aCtion of our arms in one direction, as in hold- 
ing a bridle op a journey, we oceafionally throw them into an oppo- 


fite^jjofition to relieve the fatigued mufcles. 

B|r. Locke has defined an idea to be “ whatever is prefejit to the 


but this would include the exertions of volition, and the fen- 
mtihi&of plea lure and pain, as well as thofe operations of our lyf- 
rem, which acquaint ns witty external objects ; and is therefore too 


Unlimited 
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brous ftrufture, fmce Leeuwenhoek has fhe^n, that the cryftalline 
humour itfelf confifts of fibres. Arc. Nat. V. I. 70.' 

Hence it appears, that as the jnufcles confift of larger fibres inter- 
mixed with a fmaller quantity of nervous medulla, the organ of vi- 
fion confifts of a greater quantity of nervous medulla intermixed with 
{mailer fibres.*, It is probable that the locomotive mufcles of micro- 
fcopic animals may have greater tenuity than thefe of the retina; and 
there is reafon to conclude from analogy, that the other immediate 
organs of fenfe, as the portio vndllis of the auditory nerve, ai'id the 
rete mucofum of the fkin, poflefs a fimilarity of ftru&ure with the 
retina, and a fimilar power qf being excited into animal motion. 

III. The fubfequent articles fliew, that neither "mechanical im- 
preflions, nor chemical combinations of light, but that the animal 
activity of the retina conftitutes vifion. ' 

1. Much has been conje&urcd by philofophers about the momem- 
tum of the rays of light ; to fubjeft this to experiment a very light 
horizontal balance was conftru&ed by' Mr. Michel^ with about an 
inch fquare of thin leaf- copper fufpended at each end of it, asde- 
feribed in Dr. Prieftley’s Hiftory ofLjght and Colours. The focus 
of a very large convex mirror was thrown by Dr. Powel, in his lec- 
tures on experimental philofophy, in fciy prefctice, on one wing of 
this delicate balance, and it receded from ‘the light ; thrown on the 
other wjgg, it approached towards the light, and this repeatedly; 
fo that no* fenfible impulfe could be obferved, but what might well 
be aferibed to the afeent of heated air. 

ft 

Whence it is reafonable to conclude, that the light of the day rauft 
be much too weak in its dilute ftate to make any mechanical impref- 
fion on fo tenacious a fubftance as the retina of the eye. — Add to 
this, <that as the retina is nearly tranfparent, it could therefore make 
lefs rdiftance to the mechanical impulfe of light ; which, according 
t&Ahe obfervations related by Mr. Melvil in the Edinburgh Literary 
' 4 Effays, 
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Eflays, only communicates heat, and ftiould therefore only commu- 
nicate momentufa, where it is obftrudfced, refledled, or rcfradted. — ■ 
From whence alfo may be colledleft the final caufe of this degree of 
tranfparency of the retina, viz. left by the focus of ftronger li*ghts, 
heat, and pain fhould have been produced in the retina, iuftead of that 

' ftimulus which excites it into animal motion. 

• • 

# 2. On looking long on an area of fcarlet fitk of about an inch in 
diameter laid on white paper, as in Elate I. the fcarlet colour be- 
comes* fainter; till at length it entirely vanifhes, though the eye is 
kept uniformly and fteadily upon it. Now if the change or motion 
of the retina was a mechanical impreffipn, or a chemical tinge of 
coloured light, the perception would every minute become ftronger 
and ftronger ,~whereas in this experiment it becomes every inftant 
weaker and weaker. The fame circumftance obtains in the conti- 
nued application of found, or of fapii bodies, or of odorous ones, or 
of tangible ones, to^their adapted organs of fenfe. 

Thus when a .circular coin^ as a fhilling, is prefled on the palm of 
the hand, the fenfe of touch is mechanically Comprefled ; but it is 
the ftimulus of this prefilire that excites the organ of touch into ani- 
mal adtion, which conftitutes^e perception of hardnefs and of figure : 
for in lome minutes the perception ceafes, though the mechanical 
preflu re of the objedfc remains. 

3. Make with ink on white paper a very black fpot about half an 
inch in diameter, with a tail about an inch in length, fo a§ to refem- 
blc a tadpole, as in Plate II. ; look fteadfaftly for a minute on the 
center of this fpot, and, on rtioving'the eye a little, the figure of the 
tadpole will be feen on the white part of the paper ; which figure of 
the tadpole will appear more luminous than the other part of the white 
paper ; which can only be explained by flipping that a part of the 
retina, on which the tadpole was delineated, to have become more 
fenfible to light than the other parts of it, which were expofed to tb£ 

D 2 * white 
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white paper ; and not from any idea of mechanical impremon or che- 
mical combination of light with the retina. 

4. When any one turns round' rapidly, till he becomes dizzy, 
and falls upon the ground', the fpe&ra&ftbe ambient objects continue 
to prefent themlelves in rotation, and Be feems to behold the objech 
Jlill in motion, Now if thefe fpeftra were imprefiions on a*paffivc 
or Kan, they either miift continue as they were received la It, or no.*: 

continue at alt. _ ' , 

5. Place a piece of red filk 'about an inch in diameter on- a flieet of 
white paper in a ftrong light, as in Plate I.; look fteadily upon it 
from the diftance of about, half a yard for a minute; then doling 
your eye-lids, cover them with your hands and handkerchief, and a 
green fpeftrum will be feen in yoyr eyes refembling in form the 
piece of red filk. After fome feconds of lime the fpe&rum will dis- 
appear, and in ai few more feconds will; reappear; and thus alter- 
nately three or four times, if the experiment be well made, till at 
length it vaniflies entirely. 

6. Place a circular piece of white paper, pbbut four inches in di- 
ameter, in the funfhine, cover the center this with a circular 
piece of black filk, about three incheV in d&ttfeterj and the center 
of the black filk with a circle of pink filk r about two inches in dia- 
meter; and ^ center of the pink filk W!th a circle of yellow filk, 
about one incB&diamdter; and the CC|t|r,V this with a circle of 
blue filk, about h^f^jbcfei|i"dtt^^nnaKe a fmall fpot with ink 
in the center of the bffiAfilfe, ;/at.ll*Hate III. look fteadily for a mi- 
nute on this central Spot, apd then ctofing your eyes, and applying 
your hand at about an inch diftartce before Irhem, fo as to prevent too 
much or too little light ftom paffing through the eye-lids, and you 
•wilhfee the moft beautiful cirdes of colours that imagination can con- 
ceive; which are moft refembled by the colours occafioned by pour- 
ing a drop or two of oil- on= a ftill lake in a bright day. But thefe 

circular 
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circular irifes of colours are not only different from the colours of the 

filks'above mentioned, but arc at the fame time perpetually chang- 
ing as t long as they exifi. , 

From all thefe experiments it appears, that thefe fpcctra in t!:e eye 
are wot owing *to the mechanical impulle ol light imprefied on the re- 
tina; nor to its chemical combination with that org;yi ; nor to the 
itblbrplion and emifiion of light, as is fuppoled, perhaps erroneoufly, 
•to take place in calcined fliells aifd oth$r pholphorelcent bodies, after 
having been Cxpofcd to the light \ f< 5 r in all thefe cafes the Ipeclra in 
the eye flhouM either remajmof the ^1116 colour, or gradually decay, 
when the object is withdrawn ; and neither their evanefcence during 
the prefence of their objedt, as in the fecond experiment, nor their 
change from dark to luminous, as in the third experiment, nor their 
rotation, as in the fourth experiment^, nor the alternate prefence and 
evanefcence of them, as in the fifth experiment, nor the perpetual 
change of colours of them, as in the lalt experiment, could cxift. 

IV. The fub(equent articles Ihew, that thefe animal motions or 
configurations of our organs of lenfe conllitutc 6 ur ideas. 

1. If any one in the dark prefies the ball of his eve, by applying 
his finger to the external confer of it, a luminous appearance is ob- 
ferved; and by a fmart ftroice on the eye great fialhes of fire are per- 
ceived. (Newton’s Optics*) So that when the arteries, that are near 
the auditory nerve, make ftronger pulfations than ufual, as in fome 
fevers, an undulating found is excited in the ears. Hence it is not 
the prefence of the light and found, *but the motions of the organ, 
that are immediately necefl&ry to conditute the perception.or idea of 
light and found. 

2. During the time of deep, or in delirium, the ideas of imagina- 
tion' are miftaken for the perceptions of external objedts ; whence it 
appears, that thefe ideas of imagination are no other than a reiteration 
of thofe motions of the organs of fenfe, wliich were originally ex- 
cited by the ftimulus of external objedls : and in out waking hours 

. • . the 
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the fimple ideas, that vve call up by recoil eft ion or by imagination, a . 
the colour of red, or the frntll of a rofe, are cxadl refemblancis of 
the fame limplc ideas from perception; and in confequencc mu ft be 
a repetition of thole very motions. 

3. The di (agreeable ienfation called the tooth-edge is originally 
excited by the painful jarring of the teeth in biting the edge of the 
glafs, or prccelain cup, in which our food was given us in our im- 
fancy, as is further explained in the Section XVI. 10, on Inflincl. — 
This difagrceable fenfation is afterwards excitable not only by a repe- 
tition of the found, that was then 'produced,, but by imagination alone, 
as I have myfelf frequently experienced ; in this cafe the idea of bit- 
ing a china cup, when I imagine it very didinftly, 01 when I fee an- 
other perfon bite a cup or glafs, excites an aftual pain in the nerves 
of my teeth. So that this idea and pain feem to be nothing more 
than the reiterated motions of diofe nerves, that were formerly fo 
dilagrccably affefted. 

Other ideas that are excited by imagination or recolle&ion in many 
indances produce fimilar efFefts on the conditution, as our percep- 
tions had formerly produced, and are therefore undoubtedly a repe- 
tition of the fame motions. A dory wnich the celebrated Baron Van 
Swieton relates of himfelf is to this purpofe. He was prefent when 
the putrid carcafe of a dead dog exploded ‘ "with prodigious dench ; 
and fome years afterwards, accidentally riding along the fame road, 
he was thrown into the fame ficknefs arid vomiting by the idea of 
the dench, as he had before experienced from the perception of it. 

4. Where the organ of fenfe is totally dedroyed, the ideas which 
were received by that organ feem to peridi along with it, as well as 
the power of perception. Of this a fatisfaflory indance has fallen 
under my obfervation. A gentleman about rixty years of age had 
been totally deaf for near thirty years: he appeared to be a .man of 
good underdanding, arid amuled himfelf with reading, and by con- 
verting either by the ufe of the pen, or by figns made with his fin- 
gers, 
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gcrs, to reprefent letter^. I obferved that he had fo far forgot the 

pronunciation of the language, that when he attempted to fpcak, 
none of his words had diftindt articulation, though his relations could 
fometimes underftand his* meaning. But, which is much to the 
point, he afl’uied me, that in his dreams he always imagined, that 
people coiwerfed with him by ligns or writing, and never that he 
htard any one fpeak to him. From hence it appears, that with the 
perceptions of founds he has alio loft the ideas of them ; though the 
organs of fpccch ftill retain fomewhat of their ufual habits of articu- 
lation. * 

Th is obfervation may throw fome light* on the medical treatment 
of deaf people; as it may be learnt from their dreams whether the 
auditory nerve bfc paralytic, or their deafnefs be owing to fome de- 
fect of the external organ. • 

It rarely happens that the immediate organ of vifion is perfe<5tly 
deftroyed. The mftft frequent caufes of blindnefs are occafioncd by 
defeats of the external organ, as in cataradls and obfufeations of the 
cornea. But I have had the opportunity of converting with two 
men, who had been fon^e ycris blind; one of them had a complete 
gutta fierena, and the other had loft the whole fubftance of his eves. 
They both told me that they did not remember to have ever dreamt 
of vifible objedts, fince the total lofs of their fight. 

V. Another method of difeovering that our ideas are animal mo- 
tions of the organs of fenfe, is from confidering the great analogy 
they bear to the motions of the larger muftles of the body. In the 
following articles it will appear that they are originally excited into 
adtion by the irritation of external objedts li^e our mufclcs ; arc aflb- 
ciated together like our mufcular motions; adt in fimilar time with 
them; are fatigued by continued exertion like them; and that the 
organs of fenfe are fubjedl to inflammation, nambnefs, pally, con-* 
vullion, and the defedts of old age, in the fame maimer as the muf- 
cular fibres. 

1. All 


4 
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1. AUovir perceptions or ideas cf external objc<fls are univci Tally 

allowed to have been originally excited by the Hamulus of thole ex- 
ternal objects; and it will be fhewn in a lucceeding febtion, that it is 
probable that all our mufcular motions, as Well thofe that are become 
voluntary as thole of the heart and glandular lyftcm, were origin allv 
in like maniwer excited by the llimulus of lomethiug external to the 
organ of motion. . * 

2. Our ideas are alio allbciated together after their production pre 
cilely in the lame manner as our muleular motions; which will 
likewife be fully explained in the lucceetling feClion. 

3. The time taken up in performing an idea as likewife much the 
fame as that taken up in performing a muleular motion. A muli- 
cian can prefs the keys of an harplichord with his lingers in rhe or- 
der of a tune lie has been accu Homed "to play,, in as little time as he 
can run over thole notes in his mind. So we many times in an hour 
cover our eye-balls with our eye-lids without perceiving that we arc 
in the dark; hence the perception or itlea of light fS not changed for 
that ofdarknels in lo final 1 a time as the twinkling of an eye ; lo that 
in this calc the muleular motion of t^ic eye-lid is performed quicker 
than the perception of light can be changed for that of darknels.- — So 
if a in e-flick be whirled lound in the dark, a luminous circle appiais 
to the oblervei ; if it be whitled lomewhat flower, this circle be- 
comes interrupted in one part; and then the time taken up 11 luch a 
revolution* of the Hick is the fame that the oblervcr ules in chan Hue; 
his ideas: thus the Joau:.;,yst<u/ sue? of .Ilomer, the long fludow of 
the flying javelin, is elegantly deligned to give us an idea of its velo- 
city, and not drt its length. 

4. 'Flic fatigue that follows a continued attention of the mind to 
one object is iclievcd by changing the fnbjeCt of our thoughts ; as 
t thc continued movement of one limb is relieved by moving another 
in its Head. A Whereas a due exercife of the faculties of the mind 
flrengthens and improves thole faculties, whether of imagination or 

recollection 
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rccollc&ion ; as the exeyeife of our limbs in dancing or fencing in- 

4 . 1 . ‘ o n 

creates the llrength and agility of the muiclcs thus employed. 

5. If the muiclcs of any limb are inflamed, they do not move 
without pain; fo when the retina is indamed, its motions alfo aie 
painful. Hence light is as intolerable in this kind of ophthalmia, as 
preiliire is to the finger in the paronychia. In this difeafe the pitients 
frequently <li cam of having their eyes painfully dazzled ; hence the idea 
of flrong light is painful as well as the reality. The firlt of thefe facts 
evinces that our perceptions are motions of the organs of fenfe ; and 
the latter, that our imaginations are alfo motions of the lame organs. 

6. The organs of fenfe, like the moving muiclcs, are liable to be- 
come benumbed, or lefs fcnfiblc, fiorn compreliion. Thus, if am 
perlon on a light day looks on a white wall, he may perceive the ra- 
mi fi cations of the optic aitery, at every puliation ot it, reprelented by 
darker branches on the white wall ; which is evidently owing to its 
comprcfiing the retina during the diaftole of the artery. Savage 
Nothing. 

7. The organs of fenfe and the moving mufcles arc alike liable to 
he affected with palfy, as. in the gutta ferena, and in lb me cales of 
dea fuel's ; and one fide of the face ha« fometimes loll its power of fen- 
fation, hut retained its power of motion ; other paits of the body have 
loft their motions but retained their lcnlarjon, as in the common he- 
miplugia; and in other inftanccs both thefe powers have periflicd 
together. 

8. In fomc convullive difaafes a»dcliruim or infinity lupcrvencs, 
and the convulfions ccal'e; and converfrly the Convullions fhall fuper- 
venc, and the delirium ceafc. Of this 1 hpve been a witnefs many 
times in a day in the paroxyfrns of violent epiicplics ; whicii evinces 
(that one kind of delirium is a convullion of the organs or lcnle, and 
that our ideas are the motions of thefe organs:* the lubicqucnt cafes, 
will illuftrate this obfervution. 

V OL. I. 
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MifsG— — , a fa i; yviig lady, with light eyes and hair, wasieized 
with raoft violent convulfions of" her limbs, with outrageous*hic- 
coiT^h, and mod vehement efforts to vomit : after near an hour was 
tin pled this tragedy ceafcd, and a calm talkative delirium fupervened 
for about another hour; and thefe relieved each other at intervals 
during the greateft part of three or four days. After having carefully 
confidered tliisdifcalc, 1 thought the convulfions of her ideas lefs d a ll'- 
ve rous than thofc of her mufcles; and having in vain attempted to 
inakc any opiate continue in her ftomach, an ounce of laudanum was 
rubbed along the fpinc of her back, and a* dram of it was uled as an 
enema; by this medicine a’ kind of drunken delirium was continued 
many hours; and when it ccafed the convulfions did not return; and 
the lady continued well many years, except feme flightcr relapfes, 
which were relieved in the fame manner. 

Mils H , an accomplilhed young lady, with light eyes and 

hair, was leized with convulfions of her limbs, r with hiccough, and 
etforts to vomit, mo;e violent than words can cxprels ; thefe conti- 
nued near an hour, and were luccecded with a cataleptic fpafm 
of one arm, with the hand applied <to her head ; and after about 
twenty minutes thefe fpalms cealed, and a talkative reverie fupervened 
for near an other hour, from which no violence, which' it was proper 
to ufe, could awaken her. Thele periods of convulfions, firlt of the 
mufcles, and then of the ideas, returned twice a day for lever;* 1 weeks ; 
and were at length removed by great doles of opium, after a great va- 
riety of other medicines and applications, had been in vain experienced. 
This lady was lubjefl .to frequent relapfes, once or twice a year for 
many years, and was as frequently relieved by the fame method. 

Mil's W , an elegant young lady, with black eyes and hair, 

had lomctimcs a violent pain oi her fide, at other times a moil painful 
ftrangury, which wese every day luccecded by delirium; which gave 
a temporary relief to the painful fpafms. After the vain exhibition 
8 of 
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of variety of medicines - and applications by different phylicians, foi 
more than a twelvemonth, (he was directed to take fome doles of 
opium, which were gradually iucreafed, by winch a drunken deliii- 
um was kept up for a day or two, and the pains prevented from re- 
turning. A fldh diet, with a little wine or beer, in (lead of the low 
regimen (he had previoufly ufed, in a few weeks completely erta- 
blifhcd her health ; which, except a few rclapfes, has continued for 
many years. t ' 

9. Tartly, as wc advance in life dl the parts of the body become 
more rigid, and are rendered lefs fulceptible of new habits of motion, 
though they retain -thofe that were before eftabliffied. This is l'en- 
libly obferved by thole who apply themfelves late in life to mafic, 
fencing, or any of the mechanic arts. In the fame manner many 
elderly people retain the ideas they had learned early in life, but find 
great difficulty in acquiring new trains of memory; infomuch that in 
extreme old age w’c frequently fee a forgctfulnefs of the bu finds of 
yerterday, and at the fame time a circumrtantial remembrance of 
the umulements of their youth ; till at length the ideas of recollec- 
tion and activity of the body* gradually ceale together, — fuel) is the 
condition of humanity! — and nothing remains but the vital motions 
and fenfations. 

VI. 1. In opposition to this doflrineof the produ&ion of our ideas, 
it may be alked, if lbmc of our ideas, like other animal motions, arc 
voluntary, why can we not invent new ones, that have not been re- 
ceived by perception ? The anfwer will be better underrtood after 
having perufed the fucceeding le&ion, where it will be explained, that: 
the mufcular motions likewil’e arc originally excited by the ftimuhis 
of bodies external to the moving organ ; and that the will has only the 
power of repeating the motions thus excited. 

2. Another objc&or may afk, Can the moiion of an organ of fettfe 
refemble an odour or a colour ? To which I can only anfwcr, that it 
has not been demonftrated that any of our ideas relemblc the objc<5d 

E 2 , that 
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that excite them ; if has generally been believed that they do not; 

but this ill.! 11 it- ilh’t! . ,r huge in bed. XIV. 

3 Tiau '.!,■?!»<• mu,. ‘.' iion .that at firft view would feem left 
c.v.y to Uumoui.;. .lftcr the amputation of a foot or a finger, it has 
freque.... ipp: m-d, th.it an :njur/ being often d to he' ftump of a ho 
at .put.nerj . nja, x.hei.her horn e< 1 i air, too great prelim e,. or other 
acudeiti:., the nt lias complain .d of a fuil.uio'.i of pain in the foot 
or (inner, that »va> cut oil', lines n'ot this evince that ail our idea* 
ate excited in the brain, and i.'ot in the organs of Ionic: 1 his ohiec- 
tion is aniwered, by obfeving tint our ideas of the flvap'e, place, and 
iolidity of our limns, aie a'q«unvd by our organs o( touch and of light, 
which are lituatcd in our lingers and eyes, and not by any lculatious 
in the limb itlelf. • 

In this calc the pain or fenfation, which fonqctiy has arifen in the 
foot or toes, and been piopngateci along thcneives to the central part 
of the fenf. ilium, was at the lame time accompanied with a vilible 
iJcu of the f’napc and place, and with a tangible idea Of the lolidity of 
the a ifeclcd limb: now when theic nerves are afterwards afteded by any 
injury done to the remaining flump v\*ith a liniilar degree or kind of 
pain, the ideas of the lhape, place, or lolidity of the loll limb, return 
by afiociation; as tbele ideas belong to the organs ol fight and touch, 
on which they were full excited. 

4. If you wonder what organs of lenfc can be excited into 'notion, 
when you call up the ideas of wilJom or benevolence, which Air. 
J.ocke has termed abftradcd ideas ; ,1 alk you by what organs of (cute 
you full b'ccame acquainted with thele ideas? And the atilwer will 
be reciprocal ; for it is certain that all our ideas were originally ac- 
quired by our organs Of fenle ; for whatever excites our perception 
mu ft be external to the organ that perceives it, and we have no other 
inlets to knowledge hut by our perceptions : as will be further 
explained in Sedion XIV. and XV. on the Prod odious and Clafica 
of Ideas. 


VII. If 
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VII. If our recollection, or imagination be not a repetition of animal 
movements, I afk, in my turn. What is it? You tell me it confifts 
ofimage3 or pictures of things. Where is this extenlive canvas hung 
up? or where arc the numerous receptacles in which thole are depo- 
rted?’ or to what elle in the animal lyltcm have they any limili- 
tude?- 

That plcafing picture of objeCts, reprefented in miniature on the 
retina of the eve, lee ms to have f /»ven rife to this illufive oratory ! It 

• ' • * 1 

was forgot that this representation belongs rather to the laws of light, 
than to thole of life ; and i*nay with equal elegance be feen in the 
camera obfeura as in the eye ; and that the’ picture vanilhes for ever, 
when the object is withdrawn* 


SECT: 



ANIMAL CAUSATION. • 


Sect. IV. t. 




o 


SECT. IV. 

' LAWS OF ANIMAL CAUSATION. 

t 

I. THE fibres,, which cbnftitute the mufcles and organs of fenfe, 
poffcfs a power of contraftion. * The circumftances attending the ex- 
ertion of this power of contraction conflitutc the laws of animal 
motion, as the circumflauccs attending the exertion of the power of 
attraction conflitutc the laws of motion of inanimate matter. 

II. The fpirit of animatioa is the'immedi^te caufe of the contrac- 
tion of animal fibres, it refides'in the brain and nerves, and is liable to 
general or partial diminution or accumulation. » 

III. The fhmulus of bodies external to the nloving organ is the 
remote caufe of the original contractions of animal fibres. 

IV. A certain quantity of flimulus produces irritation, which is 
an exertion of the fpirit of animation exciting the fibres into con- 
t raft ion. 

V. A certain quantity of contraction of animal fibres, if it be per- 
ceived at all, produces plea lure ; a greater or Ids quanti.y of con- 
traftion, if it be perceived at all, produces pain; thele conflitutc 
fenfatiort. 

VI. ‘A certain quantity of fenfation produces defire or averfion ; 
thefe conflitutc volition. 

VII. All animal motions which have occurred at the fame time, 
or in immediate fucfcefiion, become fo connected, that when one of 
them is reproduced; the other has a tendency to accompany or fuc- 
ceed it. \yhen fibrous con t raft ions fucceed or accompany other 
fibrous contractions, the connection is termed aflociation; when 

fibrous 
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fibrous contraction./ fuccccd’fcnforial motions, the connexion is term- 
ed caufation ; when fibrous and fenforial motions reciprocally intro- 
duce each other, it is termed catenation of animal motions. All 
thefe connexions are {aid to be produced by habit, that is, by fre- 
quent, repetition Thefe law.-, of animal caufution will be evinced by 
numerous faXs, which occur in our daily exertions; and will after-, 
wryds be employed to explain the more recondite phenomena of the 
production, growth, difeafes, and decay of the animal fyltem. 
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SECT. V.. 

OF TIIE FOUR FACULTIES OR MOTIONS OF THE SENSOR IU W, 

■I. Four fenforial powers. 1. Irritation, Jenfation, volition, ojjo'iat'on dimed, 

Stnfcrial nothin diflm*iujhcd from fibrous motive. 

* * L * 

I , IS 

1 . THE fpirit of animation has four different modes of aCHon, tv 
in other wools the animal lcnforiuin policies I6ur .clillcrent faculties, 
which are occalionally excited, and caufe all the contractions of the 
fibrous parts of the body. Thefe are the faculty of caufing fibrou;. 
contractions in confcquence \,f the irritations excited by external 
bodies, in confcquence of the fenfations of pleafure or pain, in confc- 
quencc of volition, and in confcquence of the afiociations of fibrous 
contractions with other fibrous contractions, which precede or accom- 
pany them. 

Thefe four fiiculties of the fenforium during their inactive Rate arc 
termed irritability, fenfibility, voluntarity, and afi'oeiability ; in their 
aCtive Rate they are termed as above, irritation, fenfation, volition, 
aflbciation. 

a. Irritation is an exertion or change of fume extreme part of 
the fenforium redding in the mufcles or organs of leufe, in confc- 
quence of the appuHcs of external bodies. 

Sensation is an cxcition or change of the central parts of the fen- 
forium, or of the whole of it, beginning at lome of thole extreme 
parts of it, which rc(i<Jc in the mulcles or organs of lenle. 

Volition is an cxcition or change of the central parts of the fen- 
lorium, or of the whole of it, terminating in fome of thole extreme 
parts of it, which refide in the mulcles or organs of lenfe. 

Association 
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Association is an exertion or change of fome extreme part of 
the fenforium refilling in the mufcles or organs of fenfe, in confe- 
quence of fome antecedent or attendant fibrous contractions. 

3. Thefe four faculties of the animal fenforium may at the time of 
their* exertions he termed motions without impropiicty of linguage; 
for we cannot pafs from a flate of inienlibi'.ty or inaction to a Rate of 
fe’nfibility or of exertion without fome change of the fenforium, and 
every change includes motion. \Vc f ball therefore fometimes term 
the above deferibed faculties Jcnfonal motions to difVmguifh them from 
fibrous motions'', which latter 'expreflion includes the motions of the 
mufcles and organs of fenfe. 

The adtive motions of the fibres, whether thole of the mufcles or 
organs of fenfe*, are probably limple contractions ; the fibies being 
again elongated by antagonift mufcles, by circulating fluids, or fome- 
times by claftic ligaments, as in the ifecks of quadrupeds. The fen- 
lorial motions, which conftitute the fenfations of pleafure or pain, and 

which conftitute’volition, and which caufc the fibrous contractions 

» 

in confequcnce of irritation or of aflociation, are not here fuppoled to 
he fludtuations or refludtuationsof the fpirit of animation; nor arc they 
iuppofed to be vibrations or revibrations, nor condenfations or equili- 
brations of it ; but to be changes or motions of it peculiar to life. 
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SECT. VI. 

OF THE FOUR CLASSES OF FIBROUS MOTIONS. 

f 

1 

I. Origin of fibrous sontraftions. ' II. Difiribution of them info four clajfes , 
irritative motions, fenfttive motions, •voluntary ? notions , and ajfoiiatc motions, 
defined. 


I. ALL the fibrous contractions of animal bodies' originate from 

^ O 

the fenlorium, and refolve themfelvcs into four clafies, correfpondent 
with the four powers or motions of the fenforium above deferibed, 
and from which they have their caufation. 

1. Thefe fibrous qontra&ions were originally caufed by the irrita- 
tions excited by objeCts, which are external to the moving organ. As 
the pulfations of the heart are owing to the irritations excited by the 
ftimulus of the blood ; and the ideas of perception are owing to the 
irritations excited by external bodies. 

2. But as painful or pleafurable fenfations frequently accompanied 
thofe irritations, by habit thefe fibrous contractions became caufeablc 
by the fenfations, and the irritations ceafcd to be ncccffary to their 
production. As the fecrction of tears in grief is caufed by the fenfa- 
tion of pain ; and the ideas of imagination, as in dreams or delirium, 
are excited by the pleafure or pain, with which they were formerly 
accompanied. 

3. But as the efforts of the will frequently accompanied thefe pain- 
fill or pleafureable fenfations, by habit the fibrous contractions became 
caufable by volition ; and both the irritations and lenfations ceafed to 
be neceflary to their production. As the deliberate locomotions of 

6 the 
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the body, and thq ideas of recollection, as when we will to repeat the 
alphabet backwards. 

4. But as many of thefe fibrous contractions frequently accom- 
panied other fibrous contractions, by habit they became caufable 
by their aflbeiations with them j and the irritations, fenfations, and 
volition, ccafed to be neceffary to their production. As the aCtions 
of the mufcles of the lower limbs in fencing are affociated with 
thofe of the arms} and the ideas of lpggeftion are affociated with 
other ideas, which precede or accompany them ; as in repeating care* 
lefsly the alphabet in its ufual order after having began it. 

II. We fliall give the following names to thefe four claffes of fibrous 
motions, and fubjoin their definitions. 

1. Irritative motions. Tb;it exertion or change of the fen- 
forium, which is caufCd by the appulfes of external bodies, cither 
limply fubfides, or is fuccecded by fcnfatffrn, or it produces 
fibrous motions ; t it is termed irritation, and irritative motions are 
thofe contractions of the mufcular fibres, or of*the organs of fenfe, 
that are immediately confequent to this exertion or change of the 
fenforium. 

2. Senfitive motions. That exertion or change of the fenforium, 

which conftitutcs pleafure or pain, either fimply fubfides, or is 
fucceeded by volition, or it produces fibrous motions ; it is termed 
fenfation, and the fenfitive motions are thofe contractions pf the muf- 
cular fibres, or of the organs of fenfe, that are immediately confe- 
quent to this exertion or change of the fenforium. , 

3. Voluntary motions. That exertion or change of the fen- 
forium, which conftitutes defire or averfioii, either fimply fubfides, 
or is fucceeded by fibrous motions ; it is then termed volition, and 
voluntary motion.', arc thofe contractions of the mufcular fibres, or of 
the organs of fenfe, that are immediately confequent to this exertion 
or change of the fenforium, 

F 7 * . a . Affociate 



3 6 FIBROUS CONTRACTIONS. Sect. VI. 2. 

• « ‘ 

4. Aflociate motions. That exertion or change of the fenfo- 
rium, which accompanies fibrous motions, either fimply fubfides, 
or is fuccceded by fenfation or volition, or it produces other fibrous 
motions ; it is then termed afTociation, and the aflociate motions 
are thofe contractions of the mufcular fibres, or of the organs of 
fenfe, that arc immediately confequent to this exertion or change of 
the fenforium. 
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SECT. VII. 

OF IRRITATIVE MOTIONS. 

I 

* • 

I. i. Some mufcular motions are excited by -perpetual irritations, i. Others more 

' » i 

frequently by fcnfations. 3. Others by volition. Cafe of involuntary Jlr etchings 
in paralytic limbs. 4. Some J'enfual motions are excited by perpetual irritations. 
5. Othfts more frequently by fenfation or volition. 

II. 1. Mufiuhw motions excited by perpetual irritatiens occafonally become obedient 

to fenfation and to volition. 2. A'nd the fenfual motions. 

III. 1. Other mufcular motions are affociat'd with the irritative ones. 1. And 
other ideas with irritative ones. Of letters , language , hieroglyphics. Irrita- 
tive ideas exifi without our attention to them. 


I. 1. MANY of our mufcuhr motions are excited by perpetual ir- 
ritations, as thofe of the heart and arterial fyftem by the circumfluent 
blood. Many other of them are excited by intermitted irritations, as 
thote of the ftomach and bowels by the aliment we fwallow ; of the 
bilc-du&s by the bile; of the kidneys, pancreas, and many other 
glands, by the peculiar fluids they feparate from the blood’; and thofe 
of the lacteal and other abforbent .vcffels by the chyle, lymph, and 
mcifturc of the atmolpherc. Thefe motions are accelerated or re- 
tarded, as their correfpondent irritations arc increafed or diminilhed, 
without our attention or confcioufncfs, in the fame manner as the 
various fecretions of fruit, gum, refin, wax, and honey, are 1 pro- 
duced in the vegetable world, and as the juices of the earth and 
the moillure of the atmofpherc are ablbrbcd by their roots and 
foliage. 


2. Other 
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2. Other mufcular motions, that are moil frequently connected 
with our fcnfitions, as thofc of the fphin£tei-s of the bladder and anus, 
and the mufculi creftores penis, were originally excited into motion by 
irritation, for young children make water, and have other evacua- 
tions without attention to thefe circumftances; “ et primis etiam ab 
incuuabulis tenduntur hepius pueiorum penes, amore nondum ex- 
pergefado.” So the nipples of young women are liable to become 
turgid by irritation, long before they are in a fituation to be excited by 
the pleafurc of giving milk to' the lips of a child. 

5. The contractions of the larger mu'leles of our bodies, that arc 
mod frequently connected 'with volition, were originally excited into 
action by internal irritations : as appears from the ftretchingf or yawn- 
jin’- of all animals after long flcep. In the beginning; of fomc fevers 
this irritation of the mufcles produces perpetual firetching and yawn- 
ing; in other periods of fever in univerfal reftleffnefs arifes from the 
fame cauic, the patient changing the attitude of his body every mi- 
nute. The repeated ftruggles of the foetus in the uterus mull be 
owing to this internal irritation: for the foetus can have no other in- 
ducement to move its limbs but the tfledium or irkfomenefs of a con- 
tinued pofture. 

The following cafe evinces, that the motions of firetching the 
limbs after a continued attitude are not always owing to the power of 
the will. Mr. Dean, a mafon, of Auflry in Leiceflerfhire, had the 
fpine of the third vertebra of the back enlarged; in fome weeks his 
lower extremities becarrle feeble, -and at -length quite paralytic: nei- 
ther the paiu of bliflcrs', the heat of fomentations, nor the utmoft ef- 
forts of the will could produce the leaf! motion in thefe limbs; yet 
■twice or thrice a day for many months his feet, legs, and thighs, 
were affected for many minutes with forccable flretchings, attended 
with the fenfation of fatigue; and he at length recovei'ed the ufe of 
his limbs, though the fpine continued protuberant. The fame cir- 
.cumftancc is frequently feen in a lei's degree in the commoji hemipla- 
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gia; and when this happens, I have believed repeated and ftrong 
, fhocks of electricity to have been of great advantage. 

4. In like manner the various organs of lenfe are originally excited 
into motion by various external ftimuli adapted to this purpofe, which 
motions are termed perceptions or ideas ; and many of thefe motions 
during our waking hours arc excited by perpetual irritation, as thofe 

the organs of hearing and of tqueh. The former by the conftant 
low indiftinCt .noifes that murmur ajotuid us, and the latter by the 
weight of our bodies on the parts which fupport them ; and by the 
unccaiing variations of the heat, moifture, and preflure of the atmof- 
pherej and thefe fc'nfual motions, percitcly as the mulcular ones 
above mentioned, obey their corrcfpondent irritations without our at- 
tention or confcioufnefs. , 

5. Other clafTcs of 'our ideas are more frequently excited by our 
fenlations of plcafure or pain, and others by volition : but that thefe 
have all been originally excited by ftimuli from external objects, and 
only vary in their combinations or reparations, has been fully evinced 
by Mr. Locke: and are by him termed the ideas of perception in con- 
tradiftin&ion to thofe, which Ke calls the ideas of reflection. 

II. 1. Thefe mulcular motions, that are excited by perpetual irri- 
tation, are neverthelefs occafionally excitable by the fenfations of 
plealure or pain, or by volition ; as appears by the palpitation of the 
heart from fear, the increafed fecretion of faliva at the fight of agree- 
able food, and the glow on tire {kin of thofe who are afhamed. There 
is an inflance told in the PliilofoplSical Tran factions of a rpan, who 
could for a time flop the motion of his heart when he pleated ; and 
Mr. D. has often told me, he cou’.J fo far incrtgife the periftaltic mo- 
tion of his bowels by voluntary efforts, as to produce an evacuation by 
ftool at any time in half an hour. 

2. In like manner the fcnfual mot ions, or ideas, that are excited 
by perpetual irritation, are nevcrthelcf; occafionally excited by fen- 
fation or volition ; as in the night, when wediften under the i n H u - 

ehce . 



40 


IRRITATIVE MOTIONS. . 


Shot. VII. 3. 

encc of Rar, or from voluntary attention, the motions excited in the 
organ of heating bv the whilpering of the air in our room, the pul* 
fation of our own arteries, or the faint beating of a diffant watch, 
become objects of perception. 

III. Innumerable trains or tribes of other motions arc aflbeiuted 
with thcle mulcular motions which are excited by irritation; as by 
the ftimulus of the blood in the right chamber of the heart, the lun'gs 
are induced to expand thcmfelces ; and the pectoral and intercollal mul- 
cles, and the diaphragm, act at the fame time by their alluviations 
with them. And when the pharinx is' irritated by agreeable food, 
the mufclcs of deglutition are brought into aiftion by aflociation. Thus 
when a greater light falls on the eye, the iris is., brought into a ft ion 
without our attention; and the ciliary procefs, when the focus is 
formed before or behind the rc'tina, by their allociations with the in- 
created irritative motions of the organ of vifion. Many common ac- 
tions of life are produced in a fimilar manner, if a fly fettle on my 
forehead, wliiltf I am intent on my prelent occupation, I diliodge it 
with my finger, without exciting my attention or breaking the train 
of my ideas. r ' 

2. In like manner the irritative ideas fuggeft to us many other 
trains or tribes of ideas that arc aflbeiated with them. On this kind 
of connexion, language, letters, hieroglyphics, and every kind of lym- 
bol, depen, d. The lymbols themlelves produce irritative ideas, or 
fenfual motions, which we 'do not attend to; and other ideas, that 
are fuccpcded by fenfatien, are excited by their aflociation with them. 
And as thefe irritative* ideas make up a part of the chain of our wak- 
ing thoughts, introducing other ideas that engage our attention, 
though themfelves are unattended to, we find it very difficult to in- 
veftigate by what Heps many of our hourly tiains of ideas gain their 
admittance. 

It may appfcar paradoxical, that ideas can exift, and not be attended 
to; but all our perceptions t.re ideas excited by irritation, and fuc- 

cceded 
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ceeded by lenfation. Now when thel'e ideas excited by irritation give 
us neither plcafure nor pain, we ccate to attend to them. Thus 
whilft I am walking through that grove before my window, I do 
not run againft the trees or the benches, though my thoughts are 
ftreiruoufly exerted on fome other object. Tins leads us to a diftin<5l 
knowledge of irritative ideas, for the idea of the tree or bench, which 
I ivoid, exifts on my retina, and. induces by aflbeiation the action of 
certain locomotive mufclcs ; though neither itfelf nor the actions ot 
thofe mul'cles engage my attention. 

Thus whilft we are converting on this fubjett, the tone, note, 
and articulation of every individual word forms its correfpondent irri- 
tative idea on the organ of hearing ; but we only attend to the afloci- 
ated ideas, that ‘are attached by habit to thefc irritative ones, and are 
fucceedcd by fenfation * thus when wt read the words “ printing- 
press” we do not attend to the fhape* fize, or cxiftence of the let- 
ters which compofe thefe words, though each of them excites a cor- 
refpondent irritative motion of our organ of vifion, but they intro- 
duce by aflbeiation our idea of the mod ufeful of modern inventions; 
the capacious refervoir of humatf knowledge, whole branching ftreams. 
diflufe fcicnccs, arts, and morality, through all nations and all ages. 
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or ;-.]’.nsiti\ r mot'ons. 

1 . r. Sinjitivr r.vifeuLr moth., is mere originally excited into aftitn by irritation. 
2. slnd nnii'u c fen fun! motions, ideets of imagination, dreams. , II. i. Senfitiv 
mnfmlar motions are oocajtonally obedient to t volition. 2 . And jenjitrae jcnfvm- 
motions. Ilf. i . Other mn/tular motions are ajjociated with the Jc^fitici one'. 
2 . And other Joifual motions. 


J. i. MANY of the motions of our mufcles, that are excited into 
action by irritation, arc at the lame time accompanied with painful oi 
plea furable lenfations; and at length become by habit caufabic by the 
lcnlations. Thus the motions of the fphincters of tlic bladder and amn. 
were originally excited into action by irritation ; for young children 
oive no attention to thefe evacuations; but as loon as they become 
lenlible of the inconvenience of obeying thele irritations, they fuffei 
the water or excrement to accumulate, till it difugrecably aftctfL 
them ; and the action of thole IphinCters is then inconfequcnce of thii 
difagreeable fenfation. So the iccretion of laliva, which in young 
children Is copioully produced by irritation, and drops from then- 
mouths, is frequently attended with the agreeable lenlation produced 
by the maflication of talleful food; till at length the light of fuch 
food to a hungry perfon excites into action thele lalival glands; as is 
lcen in the Havering’ of hungry dogs. 

'I'he motions of thole mufcles, which are afic£ted by lalcivious 
ideas, and thofe which arc exerted in finding, weeping, Halting from 
fear, and winking at the approach of danger to the eye, and at times 
the actions of cvtry^large mulcle ol the body become caulable by our 
T ' i fenlationc 
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fnifqions. And all the fe motions .uc perlormcd with tirui is ani 
velocity in piopoition to the energy of tin; leniation tlut excite 
them* and the quantity of leniorial power. 

i. Many of the motions of Our op-ana of Unit-, or ideas, that were 
originally excited into action bv initation, become in like nunnci 
more frequently cauiablc by our lenktions ol pleaiuie or pain. Their 
motions ate then termed the idp.vs of imagination, and make up all 
the feencry and tranladions of our (]rc!m;s. Thus when anv painful 
or plea durable lenfations poflels us, jt. of love, auger, (car; whether 
in our deep or waking hours, the ideas, that have been foimeily ex- 
cited by the objects o'f thele lenfations, now vividly recur before us by 

their connexion with tlicfe lenfations themlelves. So (he lair lmij- 

« 

ing virgin, that excited youv love by her preience, whenever that 
leniation recurs, riles* before you in imagination ; and that u ith all 
the [dealing circumftanccs, that had before engaged your attention. 
And in fleep, when you dream under the influence of fear, all the 
robbers, flies, and precipices, that you lorine/ly have Icon or heard 
of, arife before you with terrible vivacity. All thele fenfual motion.-,, 
like the mufcular ones above mentioned, arc performed with drength 
and velocity in propoition to the energy of the dentation of plealure or 
pain, which excites them, and the quantity of lcnlorul power. 

II. i. Many of thele mulcular motions above described, thataie 
molt frequently excited by our lenfations, arc nevertheless occafion- 
ally cau table by volition ; for we cau’lmile or frown f pontaneoudy, 
can make water before the’ quantity or acrimony of the t uiinc pro- 
duces a difagrceablc leniation, and can voluntarily inadieate a nauleous 
drucr, or fu allow a bitter draught, th«ugh our fenlatiou would 
dromrly diduade us. 

° - f • 

2. In like manner the fenfual motions, or ideas, that are mod: fic- 

quetitly excited by our fenlatiou^, are nevei tliMels oeeafionally caulc- 
able by volition, as we can lpontaneoudy call up our lait night’; 
dream before vis, tracing it indudrioudy llep by dep tli rough all it-. 

II variety 
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variety of fccncry and trail faction ; or can voluntarily examine or re- 
peat the ideas, that have been excited by our difgufl or admiration. 

III. i. In numerable trains or tribes of motions are a fl'oc ia ted' with 
thefc fenfitive mufcular motions above mentioned; as when a drop 
of water falling into the wind-pipe difagrceably a fleets the air-vcflels 
of the lungs, they are excited into violent action ; and with thefe 
fenfltive motions arc aflociated the actions of the peftoral and intcr^ 
coftal mufcles, and the diaphragm; till by their united and repeated 
fuccuflions the drop is returned through the larinx. The fame occurs 
when any thing difagreeably afleCts the noftrils, or the flomach, or 
the uterus; variety of mufcles are excited by aflociation into forcible 
a&ion, not to be fupprefled by the utmoft efforts of the will; as in 
fiieezing, vomiting, and parturition. 

2. In like manner with thefc* fenfitive lcnfual motions, or ideas of 
imagination, are aflociated many other trains or tribes of ideas, which 
by fome writers of mctaphyfics have been clafled* under the terms of 
refcmblancc, caulation, and contiguity; and will' be more fully 
treated of hereafter. 
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OF VOLUNTARY MOTIONS.- 


* 

T. I. Voluntary miijcular motions are originally excited by irritations, a. s/nd vc* 
luntary ideas. reafon. II. i. Voluntary miijcular motions arc ouajionally 
caijable by JenJations. 2 . And voluntary ideas. III. i. Voluntary mufudar 
motions are occafionally' obedient to irritations. 2. slnd voluntary ideas. 
IV. 1, Voluntary miijcular motions arc ajfoeiated with other tmtjudar mo- 
tions. a. And voluntary ideas. , 


WHEN pleafurc or pain affix the animal fyflem, many of its 
motions both mufcular and fcnfual arc brought into aXion ; as was 
Ihewn in the preceding lcXion, and were called fenlitivc motions. 
The general tendency of thcle motions is to arrefl: and to polVels the 
pleafurc, or to diflodge or avoid the pain : but if this cannot imme- 
diately be accomplilhcd, delire or averliou are produced, and the 
motions in confequcnce of this new faculty of ’the l'eniorium arc called 
voluntary. 

I. 1. Thofc mufclcs of the body that are attached to bones, have 
in general their principal connexions with volition, as 1 move my 
pen or raife my body. Thelc motions were originally excited by ir- 
ritation, as was explained in the fcXion 011 that fubjeX, afterwards 
the fenfations of pleafure or pain, that accompanied the. motions thus 
excited, induced a repetition of them; and at length many of them 

nerc 
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eic \ ol uiit.u ily pradilcd in fucccfiion of in combination for tilt 
• omir-on pin poles of life, as in learning to walk, or to fpeak; 
"id are peifoim \1 with ftiength and velocity in proportion to the 
eiurgv ni the volition, that excites them, and the quantity of len- 
!’ uial pow er. 

Another gieat rlaii; of voluntary motions con lifts of the ideas ot 

^ J u 

; e< ollecTn-n. We will to repeat a certain train of ideas, as of the 
alphabet backwards ; and if. any ideas, that do not. belong to tlm 
intended train, intrude thcmfelv.es by other connections, we will to 
if.ieet them, and voluntarily per (ill in the determined train. So at 
mv approach to a houfe which I have but ohcc vifited, and that at 
the dift.mcc of many months, I will to recoiled the names oi th<- 
numerous family I expect to fee there*, and I do recollect them. 

On this voluntary recollection of ideas our faculty of reafon de- 
pends, as it enables us to acquire an idea of the diflimilitude of 
anv two ideas. Thus if you voluntarily produce the idea of a 
ri«ht-amrled triangle, and then of a Iquare; and after having ex- 
cited thcle ideas repeatedly, you excite the idea of their difference, 
which is that of another right-angled triangle inverted over the 
former; you are laid to realon upon this lubjed, or to compare 
your ideas. 

Thcle ideas of recoiled ion, like the mufcular motions above 
mentioned, were originally excited by the irritation of external 
bodies, and were termed ideas of perception: afterwards the plca- 
furc or 1 pain, that accompanied thcle motions, induced a repetition 
of them in the abfcnce of the external body, by which they were 
full excited; and. theft they were termed ideas of imagination. 
At'length they become voluntarily pradiied in fucceftion or in com- 
bination for the common purpofes of life; as when wc make our- 
lelves mailers of the hiftory of mankind, or of the lcienccs they 
have inveftigated ; and are then called ideas of recollection; and 
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ire performed with flrcdgth and velocity in proportion to tire 
enemy of the volition that excites them, and the quantity of fenlo- 
ri.d power. 

II. j. 'The mufcular motions above dcleribcd, that arc moll 1 ro- 
quentiy obedient to the will, are neverthelels occalionallv caulahle by 
painful or plcafurable fenkition, as in tlie Hurting trotn tear, and the 
contra A ion of the calf of the leg in the cramp. 

■ ?,. In like manner the lcnfiial' motions, or ideas, that arc moll 
iicqiiently conneded with volition,- are neveithelels occalionally 
caulahle by p fulfill or plea! u ruble icnf.tion. As the hiitonesof men, 
or the defeription of places, which we have voluntarily taken pains to 
remember, fometimes’ occur to us in our dreams. 

III. 1. The pmilcular motions that are generally lublervicnt to 
volition, arc alto occalionally ca.uiable by imitation, as in ilrctch m<_- 
the limbs after ilecp,’ and yawning. In this manner a contiatfion 
of the arm is produced by palling the electric fluid from the Leyden 
phial along its mufcles; and . that even though the limb L para- 
lytic. The fudden motion of the arm produces "a difagrceable lenfa- 
tion in the joint, but the mufcles lean to he brought into ndtion 
fjmply by irritation. 

2. The ideas, that are generally fubfervient to the will, are 
in like manner occafionally excited by irritation ; as when we 
view again an objeift, we have before well fludied, and often re- 
collected. 

IV. 1. Innumerable trains or tribes of mqtions arc nflociatcd witli 
thefe voluntary mufcular motions above mentioned; as when I will 
to extend my arm to adiffant object, fomc other mufcles are brought 
into action, and preferve the balance of my body. And when I wifh 
to perform any Heady exertion, as in threading a needle, or chop- 
ping with an ax, the pectoral mufcles arc at the fame time brought 

into 
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into aflion to prefcrvc tlie trunk of the’ body motionlefs, and we 
ccalc to id pi re for a time. 

2. In like manner the voluntary fenfual motions, or id.cas of' 
1 ccolledion, are allbciated with many other trains or tribes of ideas. 
As when 1 voluntarily rccollc£t a gothic window, -that I faw.fome 
time ago, the whole front of the cathedral occurs to me at the 
lame tunc. 
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OF ASSOCIATE MOTIONS. 


I. r. Many mufular motions excited- by irritations in trains or tribes become ajjoci - 
aled. 2. And many ideas-. II. j. Many fenfitive mufcular motions become 
({[foliated, .a. And mahy fenfitive ideas. III. i. Many voluntary mufcular 
motions become officiated. 2. And then become obedient tofenfation or irritation. 

j’. And many voluntary ideas bee me ajfociatcd , . 

% 

'3 

ALL the fibrous fnotions, whether mufcular or fenfual, which 
arc frequently brought into action together, cither in combined 
tribes, or in fucccflivc trains, become fo connedted by habit, that 
when one of them is reproduced the others have a tendency to fuc- 
cced or accompany it. 

1. J. Many of our mufcular motions were originally excited in 
fiKcefiivc trains, as the contractions of the auricles and of the ven- 
tricles of the heart; and others in combined tribes, as the various 
divifions of the mufelcs which compofe ‘the calf of the leg, which 
were originally irritated into 'fynchvonous action by the taxlium or 
irklomenefs of a continued poffure. By frequent repetitions thefe 
motions acquire aflbeiations, which continue during our lives, and 
even after the deitrudion of the greateft part of the fenforium; for 
the iicart of a viper or frog will continue to pulfate long after it is 
taken from the body; ami when it has entirely ceafed to move, if 
any part of it is goaded with a pin, the whole heart will again re- 
new its pulfations. This kind of connection we fliall term irri- 
Vol. I. II tat ivc 
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tativc allocution, to diflinguilh it from fcniitive and voluntary 
aifociations. 

2. In like manner many of our ideas are originally^ exerted in 
tribes; as all the objects of fight, after we become fo well ac- 
quainted with the laws of vition, as to diftinguiffi figure and dis- 
tance as w ' 11 as colour; or in trains, as while we pals along the 
objeXs that lurround us. The tribes thus received by irritation be- 
come aflociated by habit, and have been termed complex ideas by 
the writers of metapbylics, as this book, or that orange. The 
trains have received no particular name, but thefe are alike afloci- 
ations of ideas, and frequently continue during our lives. So the 
tafle of a pine-apple, though we eat it blindfold, recalls the colour 
and fhape of it; and we can fcarcely think on folidity without 
figure. 

II. 1. By the various effoits of our fenfations to acquire or avoid 
their objects, many mufcles arc daily brought into iucceflive or 
fynchronous aXion, s; thefe become aflociated by habit, and arc then 
excited together with great facility, and in many inftances gain in- 
diflbluble connexions. So the play of puppies and kittens is a re- 
prefentation of their mode of fighting or of taking their prey ; and 
the motions of the mufcles neceflary for thofe purpofes become 
aflociated by habit, and gain a great adroitnefs of aXion by thefe 
early repetitions: fo the motions of the abdominal muffles, which 
were originally brought into concurrent aXion with the protrufivc 
motion of the reXum or bladder by fenfation, become fo conjoined 
with them by habit, that they not only eafily obey thefe fenla- 
tions occafioned by the ftimulus of the excrement and urine, but 
are brought into violent and unreftrainable aXion in the flrangury 
and tcnefmus. This kind of connexion we Ihall term fenfitive af- 
fociation. • 

2. So many of our ideas, that have been excited together or in 
fucceflion by our fenfations, gain fynchronous or fucceffive afloci- 
1 ations, 
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ations, that arc fometinaes indiflbluble but with life. Hence the 

Idea of an inhuman or dilhonourablc action perpetually calls up 
beforl us the idea of the wretch that was guilty of it. And hence 
thole unconquerable antipathies are formed, which fomc people have 
to the light of peculiar kinds of food, of which in their infancy the) 
have eaten to excefs or by con drain t. 

III. 1. In learning any mechanic art, as mufic, dancing, or the 
ufe of the fword, we teach many of owr mufcles to aft together or 
in fucceflion by repeated voluntary efforts; which by habit become 
formed into tribes or trains of allocation, and l'crve all our pur- 
poles with great facility, and in fome Alliances acquire an indii- 
lolublc union. Thcfc motions arc gradually formed into a habit 
of ailing together bv a multitude of repetitions, whilft they arc 
yet feparatcly cau fable by the will,* as* is evident from the long 
time that is taken up by children* in learning to walk and to 
fpeak; and is experienced by every one, when he firft attempts to 
Ikate upon the ice or to lwim: thele we lhall term voluntary 
affociations. 

2. All thefe mufcular movoments, when they arc thus alTociated 
into tribes or trains, become afterwards not only obedient to volition, 
but to the fenfations and irritations; and the lame movement com- 
potes a part of many different tribes or trains of motion. Thus 
a fingle mufcle, when it afts in conl'ort with its neighbours on 
one fide, alfifts to move the limb in one direction; ‘and in an- 
other, when it ails with thofe in its • neighbourhood on the 
other fide; and in other directions, when it a£ts fcparately'or joint- 
ly with thofe that lie immediately unijer or above it; and all 
thefe with equal facility after their affociations have been well 
eftablifhed. 

The facility, with which each mufcle changes from one alTociated 
tribe to another, and that cither backwards or forjvards, is well 
ohfervable in the mufcles of the arm in moving the windlafs of an 
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air-pump-; and the flownofs of thofe mufcular movements, that 
have not been aliociatcel by habit, may be experienced by any one, 
who (hall attempt to taw the air quick perpendicularly with one hand, 
and horizontally with the other at the fame time. 

3. In learning every kind of l'cicnce we voluntarily alfociatc many 
tiibesand trains of ideas, which afterwards are ready for all the 
purpofes either of volition, fcnlation, or irritation ; and in fome ih- 
fhinees acquire inditfoluble habits of a fling together, to as to a til ft 
our rea foiling, and influence our aflions. Hence the nccetlity of a 
<rood education. 

Thete alfociatc ideas arc gradually formed into habits of acting 
together by frequent repetition, while they are yet feparately obe- 
dient to the will ; as is evident from the difficulty we experience 
in fraininsr to exact an idea of the front of St. Paul’s church, as to 
be able to delineate it with accuracy, or in recollecting a poem of ?. 
few pages. ' 

And thefe ideas, thus aflociatcd into tribes, not only make up 
the parts of the trains of volition, fenfation, and irritation; but the 
fame idea compotes a part of many different tribes and trains of 
ideas. So the iimple idea of whitenefs compofes a part of the com- 
plex idea of fiiow, milk, ivory; and the complex idea’ of the letter A 
compotes a part of the fevcral aifociated trains of ideas that make up 
the variety of words, in which this letter enters. 

The numerous trains of thefe atfociated ideas arc divided by Mr.. 
Hume into three c lattes, which he has, termed contiguity, caufa- 
tion, and refemblance. Nor thould we wonder to find them thus 
connected together, fince it is the bufinels of our lives to difpole 
them into thefe three cLafles ; and we become valuable to ourfclvcs. 
and our friends, as wc fuccecd in it. Thole who have combined 
an extenfive clafs of ideas by the contiguity of time or place, are 
men learnfti in the hittory of mankind, and of the lciences they 
have nu|tlvated. Thofe who have conncfted a great clafs of ideas. 

of 
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of rcf$mblances, poflefs the fource of the ornaments of poetry and 
.oratory, and of all rational analogy. While thole who have 
eonnedted great clafles of ideas of caufition, are furnilhed with the 
powers of producing efl'cdls. Thele are the men of adtivc wilclom, 
who lead armies to vidtory, and kingdoms to profperity; or dilcovcr 
and improve the fciences, which meliorate and adorn the condition 
of humanity. 
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ADDITIONAL OBSERVATIONS ON THE SENSORIAL POWEKs. 

4 • 

Sfiniul. 'ion is of various kinds adapted to the organs of Jenfe , to the nmfiles, t* 
hollow membranes, and glands. Seine objects irritate our JenJes by repeated im- 
pul/ei. II. r. Senfalion and volition frequently affebt the whole fenforium . 
i . Emotions, pafftons, appetites, j. Origin of defre and averfion. Criterion 
/f voluntary all ions, difference of brutes and men. 4. Serfibility and volunta- 
rily. HI. slffoiiations formed before nativity , irritative motions mijlakcn for 
nffociatcd ones. <■ 


Irritation. 

I. THE various organs of fenfe require various kinds of Simula- 
tion to excite them into action ; th6 particles of light penetrate the 
cornea and humours of the eye, and then irritate the naked retina ; 
fapid particles, diflolved or dift'ufed in water or faliva, and odorous 
ones, mixed or combined with the air, irritate the extremities of the 
nerves of, tafte and fmcll; which either penetrate, or are expanded 
on the membranes of the tongue and noftrils ; the auditory nerves 
are Simulated by the vibrations of the ' atmofphere communicated by- 
means of the tympanum and of the fluid, whether of air or of water, 
behind it; and the .nerves of touch by the hardnefs of furrounding 
bodies, though the cuticle is interpofed between thefe bodies and the 
medulla of the nerve. 

As the nerves of the fenfes have each their appropriated obje&s, 
which Simulate them into aftivity ; fo the mufcular fibres, which 
arc the terminations of other lets of nerves, have their peculiar ob- 

jeds, 
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jeifts, which excite them’ into action ; the longitudinal mufcles are 
ilimidated into contraction by extenfion, whence the ftretching or 
* pandiculation after a long continued pofture, during which they have 
been kept in a ftate of extenfion ; and the hollow mufcles are excited 
into ;idtion by diftention, as thole of the rcCtum and bladder are in- 
duced to protrude their contents from their fenfe of the diftention 
rafher than of the acrimony of thole contents. 

There are other objects adapted to ftimulatc the nerves, which 
terminate in variety of membranes, and, thole efpccially which form 
the terminations of canals; tl;us the preparations of mercury particu- 
larly affeCt the lalivary glands, ipecacuanha the ftomach, aloe the 
fphindftcr of the anus,’cantharides that of tile bladder, and lallly every 
gland of the body appears to be indued with a kind of tafte, by which 
it iclcdts or forms each its peculiar fluid from the blood ; and by which 
it is iintated into activity. 

Many of thefe external properties of bodies, which ftimulate our 
organs of fenle, do ‘not feem to efteCt this by a fmgle impulfc, but 
by repeated impulfes; as the nerve of the ear is probably not excit- 
able by a tingle vibration of air, nor the optic nerve by a fmgle par- 
ticle of light ; which circurnftance produces tome analogy between 
thole two lenfes, at the fame time the lolidity of bodies is perceived 
by a finglc application of a fohd body to the nerves of touch, and 
that even through the cuticle; and we are probably poffefled of a pe- 
culiar fenfe to diftinguifh the nice degrees of heat and cold. 

Tne fenles of touch and of hearing acquaint us with the mechani- 
cal imp? 'ft and vibration of bodies, thole ofl'mcll and tafte feem to 
acquaint us with foine of their chemical properties, while the lenfc 
of vilion and of heat acquaint us w ith the* cxiftcnce of their peculiai 
fluids. 


Scnfal'.o. 
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bivjution and Volition . 

II. Many motions arc produced by pieafure or pain, and that oven 
in contradiction to the power of volition, as in laughing, or m the 
ilrangury ; but as no name has been given to pleafurc or pain, at tire 
time it is exerted fo as to caule fibrous motions, we have Med < he 
term lenfation for this pur pole ; and mean it to bear the fame analogy 
to pleaiure and pain, that the' word volition docs to deliic and 
averfion. 

i. It was mentioned in the fifth Section, that, \\ hat we have 
termed ienlation is a motion of the eential parts, 01 of the whole 
fenibrium, beginning at lbme of the extremities of it. 'This appear.; 
iirtl, bccaule our pains and pltnfures arc ak.avs carded bv our nle.r- 
or mufbular motions, which are the motions ol the mdii of the 
fenibrium. And, fecondly, becaufe the fenfitiun (if pie. dine 01 piin 
frequently continues Ionic time alter the ideas or mulenlar motions; 
which excited it have ceafed : lor we, often feel a glow ol pleafurc 
fioman agreeable reverie, for many minutes after the idea-, that were 
the lubjeCt of it, have c leaped our memory; and frlquuitlv ..xperi- 
encc a dejection offpirits without being able to aflign the -mfe ol’ it 
but bygmich recollect inn. 

When the lenlorial ficultv .of dclire or averfioti k fxirted lo as to 
caule fibrous motions, it is termed. volition ; which i. dr ! in Soft. V. 
to be a motion of the central parts, or of the whol r lenfoiium, 
terninmtin j in limie of the extieimties of it. This appears, fird, 
bccaule our delircs anti averfions alw ays tei inmate ii^ recollecting and 
compaiing our ideas, or in exerting our mufeics; which arc the mo- 
tions of the extremities of the fcnlotium. And, lecondlv, becaufe 
defile or avcrfiqu begins, and frequently continues for a time m the 
central parts of the tentorium, before it is peculiarly exerted at the 

extremities 



Sect. XI. 2. SENSORIAL ACTIONS. 

» • -V 

extremities ofit ; for we fornetimes feel defire 01 avenkm without 
immediately knowing their objects, and in conii-qiicnee without im- 
’ mediately exerting any of our mufcular or fenfual morion.; to attain 
them; as in the beginniug'of the palfion of love, and perhaps of hun- 
ger, or in the ennui of indolent people. 

Though fenfation and volition begin or terminate at the extremities 
• or Central parts of the fenforium, yet the whole of it is frequently in- 
fluenced by the exertion of thcl'e faculties, as appeals from then cf- 
techs on the external habit: for the whole fkin is reddened by fhame, 
and an universal trembling is produced by fear : and every mufde of 
the body is agitated in angry people by the'dclireof revenge. 

There is another very curious circumftancc, which fhewsth.it fen- 
fit ion and volition are movements of the fenforium in contrary di- 
rections ; th-ti,, that yolitiou 'begins .at the central parts of it, and 
proceeds to the extremities; and that fiyifation hesfm; at the extre- 
mities, and proceeds to the central parts : I mean that thefo two fen- 
forial faculties cannot he Arongly exerted at the lame time; for when 
we exert our volition flrongly, wc do not attend to pleafure or pain; 
and convei lei v, when we are ftrongly atleClcd with the lenlation of 
pleafure or pain, we ule no volition. As wiU he further explained in 
Section XVIII. on fleep, and Section XXXIV. on volition. 

2. All our emotions and patiicns lean to aide out of the exertions 
of thefc two faculties of the animal lenloiium. Pride, hope, joy, are 
the names of particular ple.ifurcs . than*.-, defpair, furrow*, arc the 
names of peculiar pains: and. love, ambition,* avarice, of particular 
defires: haticd, dilgnll, tear, anxietv, of particular avei lions. 
Whilft: the pallion of anger include-- die pain from a iceent injury, 
and the averiion to the udveri.it y 1h.1t occ, dinned ii. And companion 
isthe pain we experience ar the fight of nailery,* and the defire of re- 
lieving it. » 

There is another tribe of defircs, which arc commonly termed ap- 
petites, and are the immediate confeqnenccs of flic- .lhience of lome 
Vo t,. I. I i’s it.itiv e 
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irritative motions. Thofe, which arife from defect of internal irrita- 
tions, have proper names conferred upon them, as hunger, ihiril, 
l lift, and the dclire of air, when our iclpiration io impaired by noxi- 
ous vapours; and of warmth, when we arc expoted to too great a 
degree of cold. Jlut tliofc, whole ftimuli are external to the body, 
are named from the objects, which are by nature conftituted to ex- 
cite them; thele defires originate from our paft experience of 'he 
plcafurable fen I at ions they oceafion, as the imell of an hyacinth., or the 
tatlc of a [iine-apple. 

Whence it appeals, that our pleafures and pains are at lead as vari- 
ous and as numerous as our irritations; and that our detires and aver- 
fions mull be as numerous as our pleat ares and pains. And that as 
fenlition is here uted as a general term for our numerous pleafures and 
pains, when they produce the contractions of our fibres ; lo volition 
is the general name for our d>diies and avcrlions, when thev produce 
fibrous contractions. Thus when a motion of f,he central parts, or of 
the whole tentorium, terminates in the exertion of oui mu teles, ic is 
generally called voluntary action; when it terminates in the exertion 
of our ideas, it is termed recollection, realoning, determining. 

3. As the tentations of plcature and pain arc originally introduced by 
the irritations of external objects : to our detirts and avcrlions are ori- 
ginally introduced by thole lenlations ; for when the objects of our 
plealurcs or pains are at a diftance, and w e cannot inft.uitancoutly 
potlels the one, or avoid the other, then detire or avertion is pro- 
duced, and a voluntary exertion of our, ideas or rnulcles fuccecds. 

The pain ot hunger excites you to look out tor food, the tree, that 
flunks you, preleuts its odoriferous fruit before your eyes, you ap- 
proach, pluck, and eat. 

'I he various mowments of walking to the tree, gathering the 
truit, and mafticating it, arc aiTociatcd motions introduced by their 
connection .w ith feniation; but if from the uncommon height of the 
nee, the fruit be inacccflible, and you arc prevented from quickly 
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poflelTing the intended plcalure, defirc is produced. The confequcncc 
of tin's defire is, firft, a deliberation about the means to gain the ob- 
i<vl (H plcalure in proccfs of time, as it cannot lie procui ed immedi ■ 
ntclv; and, fccondly, the inufcular adtion necellary for this purpofe. 

V..u voluntarily call up all your ideas of caufation, that are related 
to the effect you delirc, and voluntarily examine and compare them, 
anti at length determine whether to afeend the tree, or to trathei 
llonts from the neighbouring brook, is caller to pradhlc, or more 
promiliug of luccefs ; and, finally, you gather the Hones, and re- 
peatedly lling them to diflodge the fr*uit. 

Hence then \vc gain a criterion to diftinguilh voluntary adds or 
thoughts from thole caufed by lenlation. .As the former are al\vay> 
employed about the means to acquire plealurable objects, or the means 
to avoid painful ones; while the latter’are employed in the po Hellion 
of thofc, which arc already in our powvr. 

Hence the activity of this power of volition pi educes the great dif- 
ference between the human and the brute creation. Tlie ideas and 
the actions of brutes arc almoft perpetually employed about their pre- 
lent pleafures, or their prefent pr.ins; and, except in the few inftancco 
which are mentioned in Scdtion XVI. on in Hindi, they leldom buiy 
themlelves about the means of procuring future blils, or of avoiding 
future nailery ; fo that tlie acquiring of languages, the making ot 
tools, and labouring for money' - , which are all only the means to pro- 
cure pleafures ; and the praying to the Deity, as another means to 
procuic happinefs, arc charadterillic- of human nature. 

4. As there are many difeafes produced by the quantity of the ten- 
latiou of pain or plcafuic being too great or too little; lo arc there 
difeafes produced by the fulceptibility of the confiitution to motjons 
caufable by thefe fenlations being too dull or too’vn id. This fulcepti- 
bility of the lyftcm to lenfitivc motions is rerme’d fenfibility, to dil- 
tinguilh it from lenlation, which is the act .nl exiftcncc br exertion of 
pain or plcalure, 

I : 
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Other clafl’es 6f difeafes are owing to the exccffive promptitude, or 
fluggifhnefs of the conftitution to voluntary exertions, as well' as to 
the quantity of defire or of averfion. This fufeeptibility of the 
lyflem to voluntary motions is termed volimtarity, to diftinguifh it 
from volition, which is the exertion of defirc or averfion; thefe difeafes 
will be treated of at length in the progrefs of the work. 


' Ajfociation. 

1 > 

III, 1 . It is not cafy to ^aflign a caufe, why thofe animal move- 
ments, that have once occurred in fuccefiioa, or in combination, 
fliould afterwards have a tendency to fucceed or accompany each other. 
It is a property of animation’, and di/tinguifiics this order of being 
from the other productions of nature. 

When a child fu ft wrote tile word man, it was diftinguifhed in his 
mind into three letters, and thofe letters into many parts of letters; 
but by repeated ufc the word man becomes to his hand in writing it, 
as to his organs of l’pcech in pronouncing it, but one movement 
without any deliberation, or fenfation, or irritation, interpofed be- 
tween the parts of it. And as many feparate motions of our mufcles 
th us become united, and form, as it were, one motion ; fo each fe- 
parate motion before fuch union may be conceived to confift of many 
parts or fpnees moved through; and perhaps even the individual fibres 
of our mufcles have thus gradually been brought to adt in concert, 
which habits began to be acquired as early as the very formation of 
the moving organs, long before the nativity of the animal; as ex- 
plained in the Section XVI. 2 . on inftindt. 

2. There are many, motions of the body, belonging to the irritative 
clafs, which might by a hafty obferver be miftaken for aflociated 
ones; as thc^peiiftaltic motion of the ftomach and intcftincs, and the 
contractions of the heart and arteiies, might be luppofed to be afloci- 
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ated with the Irritative motions' of their nerves of fenfe, rather than 
to be'excited by the iritation of their mufcular fibres by the diften- 
tion, ’acrimony, or momentum of the blood. So the diftention or 
elongation of mufclcs by o'bjeCts external to them irritates them into 
contraction, though the cuticle or other parts may intervene between 
the Simulating body and the contracting mufcle. Thus ahorfe voids 
his excrement when its weight or bulk irritates the reCtum or fphin&er 
ani. Thcfe mufcles aCt from the irritation of diftention, when he 
excludes his ex’erement, but the mufcles of the abdomen and diaphragm 
are brought into motion by aflociatioft with thofe of the fphinCter and 
reCtum. 
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or stimulus, sensorial exertion, and mrrou., 

« 

CONTRACTION. 

J. Of fibrous contra&ion. i .'Two particles of a fire carrot approach without 
the intervention of fome thing , as in magnetifm, elettr'n ity, elafiicity. Spirit o) 
lift is not eletlric ether . Galvants experiments . 2. Contrattion of a fibre . 

j. Relaxation fucceeds . 4. Sneer five coutratlions, with intervals . 

pul fi from debility, from paucity of blood . freak eont rati ions performed in ief 
time i and with f sorter intervals. 5. haft fit nation of the fibres contuses 
afnr eoutratiicn . 6. Contraction greater .than ufua! induces plea fur e or pain. 

7. Mold it y rf the fibres uniform . Quantity of fenforial power fuel nates. 
Conftitutes excitability. II. Of fenforial exertion. 1. Animal motion includes 
fiimulus, fenforial power , contractile fibres. The fenforial faculties atl 

Jeparately or conjointly. Stimulus of four kinds. Strength and weaknefs defined. 
Senforial power perpetually e\haufied and renewed. IVcalbirfs from defeil of 
fiimulus. From defell of fenforial power , the direCf and indareCl debility of 
Dr. Brown . // Ay vue become warm in Buxton bath after a J ime, and fee 

well after a time in a darkifh moon. Fibres may atl violently , or with their 
whole force, and yet feebly. Great exertion fin inflammation explained. Great 
mafic ular force of fome in fane people. 2. Occafional accumulation of fenforial 
power in mu files fubjett to c onftant fiimulus. In animals Jlccping in winter . 
In eggs, feeds, fhirrlus tumours, tendons, bones. 3. Great exertion intro- 
duces pleafure or pain. Jnfiammation. Fibration of the fyftem between torpor 
mid atl reify. Fever fits. 4. Defire mid averfion introduced. Excefs of vo- 

lition cures fevers. III. Of repeated ftimulus. 1. A fiimulus repeated too 
frequently Icofes eft cl. As opium, wine, grief. Hence old age. Opium ami 

aloes in Jmall defes . 2. rl jlimuhts not repeated too frequently does not lofie 

effetl. 
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effect. Perpetual movement of the vital organs. g. A finnans repeated at 
uniform times produces greater effect. Irritation combined with affociatica . 
4 .,A fimulus repeated frequently and uniformly may be withdrawn, and the 
nth on of the organ voill i isinue . Hence the bank cures agues, and frerg/beu* 
weak confitiitwns . 5. Jhfetl of Jtimuhis repeated at certain intervals cm fa 

fever fits. 6. Stimulus long applied c cafes to atd a feiond time. 7. If (i fr 
tv ulus excites /hi fit ion in an or%au not ufually excited into fnfalion , inf am- 
nation is produced . IV. Of ilirmjlus greater than natural. 1. A finiuh o 
greater than natural ai ninijhes the quant jiy\cf fenfoi ial power in general. 2. h 
pauicular organs. g. Induces the organ into fpafmodic ad ions. 4. Indian 
the antagonijl fibres into allien, 5. hula us the organ into tonviiljive cr fixed 
fpafms . 6- Produces faraiyjis of the organ . V. Of liinuilus lels than na- 

tural. 1. Stimulus As than natural ot of ions raumidution oj fen fori ai power 
in general. 2.* In parti w f ar organs, Jh thing of the fue in a frjtg morning. 
In fibres fulfil to pirfetuad fill mu! us cjily. iffi-hti'y (j fhjonal power in- 
verfely as the flimul'.s. g. Imbues pain . */s oj l old, irngu, bead-ach . 
4. Induces more feeble and freqieu! tinlnrVun. y/s m b.^' fivers. ll hicb 
are frequently owing to defitiemv if fnforia/ power rather then to dfuiciuy 
of liinuilus . 5. Inverts fuuefjiec buns cf motion. ’ Inv.r's nh as. 6. Li- 

enees piUnhfis ami death. VI. Cm c of incicalal exertion. 1. fidtural arre 
of exhauftion of fen f rial power A 2. Per reaje tie imitations. t en eject ion. 
Cold. AbfinetiW. 3. Pm vent the previous aid jit. Or nan. funk. 
Warmth. Amg'r. Surprife. 4* i ncite fme other pant of the jgfiem , 
Opium and warm bath reimve pains both from defect and jam e\ufs oj fr 
mains . C. rrr/l increafe the jlimulu r above, and then fi\ rt ,je ,t he nestle 
the natural quantity. VII. Cine of (leevrafed exertion. 1. Natural dire 
Iv accumulation (f tenjrriad poz u\ .foe-fits. ' Sym rpe m 2. hi uv'e the 
tiiniulatcm, by wine, (plum, green fo as •:,! to iUluxiu’*:. (Je<gu* ideas. 

Change the kinds of Jhnndiis. 4. -V/ rattle the aft tinted c.^ars Blight' 
of ufe in heart -barn, and cold < \t; ou:ti r r. c. JVeirca.e tree Jlnnnlatmn fm 
a time, aid bath. 6. Dccreafe tic fiurnlut.cn Lae mama’, caul then nr 
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Jenforial power. Decumbent poflure, filence, darknejs. Pulfe quickened by 
rifling out of bed. 8. ‘I‘o the greateft degree of quiefccnce apply the leaf 
ftimulus. Otberwfle paralyfn or inflammation of the organ enfucs. Gin, 
vine, blflers, Jeflroy by too great flimulatioH in fevers with debility . In- 
toxication in the flighted degree Juccecded by debility. Golden rule for de- 
termining the befl degree of ftimulus in low fevers. Another golden ride for 
determining the quantity of fpirit which tbofe, who are debilitated by drinking it, 
may fflcly omit. 

v « 

I. Of fbtous contraction. 

i. IF two particles of iron lie near each other without motion, 
and afterwards approach each other; it is reaionable to conclude that 
lomething betides the iron particles is the caufc of their approxima- 
tion ; this invifible fomething 's term'ed magnetifm. In the fame 
manner, if the particles, which compole an animal muficle, do not 
touch each other in the relaxed (late of the muffle, and arc brought 
into contact during the contraction of tiie mulcle; it is rea foil a hie to 
conclude, that lomc other agent is the caute of this new approxima- 
tion. For nothing can adl, where it does not cxift; for to adl in- 
cludes to cxift; and therefore the particles of the mufcular fibre 
(which in its ftate of relaxation are fuppofed not to touch) cannot af- 
fcdV each other without the influence of lomc intermediate agent ; 
this agent is here termed the fpirit of animation, or fenional power, 
but may with equal propriety be termed the pow£r, which caufes 
contradlion; or may be- called by any other name, which the reader 
may choofe to affix to it. 

The contradlion of a mufcular fibre may be compared to the follow- 
ing elcdtric experiment, which is here mentioned not as a philolophi- 
cal analogy, but as an illuftration or fimile to facilitate the conception 
of a difficult lubjedt. Let twenty very fmall Leyden phials properly 
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coated be hung in a row by fine (ilk. threads at a final! diftance from 
each other; let the internal charge of one phial be politive, and of the 
other negative altei natelv,, if a communication be made from the in- 
t. rnal furface of the fir If to the external lurface of the la fl in the row, 
thev’will all of them inftantly approach each other, and thus fhorten 
a line that might conned!: them like a mulcular fibre. See Botanic 
Garden, [). i. Canto I. 1 . 202, note on Gvmnotus. 

The attradipns of eledliicity or of. magnet ilm do not apply philo- 
fivshicallv to the illulf ration of the contradion of animal fibres, finer 
tliC force of thole attractions increales in l'ome proportion inverlely as 
rhe dillance, but in mulcular motion there appears no dilfeivnce in 
velocity or llrcngth during the beginning or end of the contradion, 
but what may be clearly alcribgd to the varying mechanic advantage 
m the approximation ol’onc bone to another. Nor can mulcular mo- 
tion be allim dated with greater plauiibiluV to the attraction of cohcfion 
or elaflicity; for in lending a .Reel Ipring, a., a lmall (word, a lefs 
force is required to bend it the (hit inch than the lecond; and the 
fieeond than the thud; the particles ol Reel on the convex fide of the 
bent Ipring endeavouring to reflorc themlclvca more powerfully the 
c other they are drawn from each other. See Botanic Garden, P. 1. 
at 1 Jit. Note XVIII. 

1 am aware tint this may he explained another way, by luppoling 
the elaliicitv of the ipring to depend more on the eomprellion ot the 
pai tides on the cone we fide than on the 1 xtcnlion of them on the con- 
vex fide; and by luppoling the elaliicitv of the elaltic gum toulepend 
more on the relillance to the lateral eomprellion ot its p it ticks than 
to tl’.e longitudinal cxtcnlion of them. Ne\ erthek Is in mulcular 
contradion, as above obferved, there appear.-, no dillerenec in the ve- 
locity or force of it at its commencement or at its tci initiation; from 
whence \\c mult conclude that animal contradion is governed by 
laws of its own, and not by thole of mechanics, chemifirv, magne- 


tilm, or electricity. 
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On thefe accounts 1 do not think the experiments conclufive, 
which were lately publifhed by (Jalvani, Volta, and others, to Ihew 
a limilitude between the ipirit of animation, which conti adts the 
mul'cula! fibre', and the electric fluid. Since the elyctric fluid may 
act only as a more potent ilinmlus exciting the muicular fibres into 
adtion, and not by lupplying them with a new quantity of the Ipint 
of life. Thus in a recent hemiplegia I have frequently obterved, 
when the patient yawned and ilretclud himlelf, that the paralytic 
limbs moved alio, though they were totally d i .'obedient to the will. 
And when lie was eledlnlied bv -.i 'ii n u [hocks from the affected hand 
tothe aflectcd foot, a motion of the paralytic limbs was alto produced. 
Now as in the adt of yawning the mulcles of the paial) tic limbs were 
excited into adtion by the Annulus of the iikiomencls of a continued 
poll lire, and not by any additional quantity of the Ipint of life; fo 
we may conclude, that the 'pallagc of the electric fluid, which pro- 
duced a limilar cffldt, acted only as a . ltimulus, and not by lupplying 
any addition of Ic nfori.il powu\ 

if licvu thelels this theory fhould ever become ellablilhcd, a ltimu- 
lus mufl be called an tdudlor of vital ether; which ltimulus may 
confllt of lcnl ition or volition, as in the eledlric eel, as well as in me 
appulfcs of external bodies; and by drawing oil tlie ch.uycs ol' v ital 
fluid may occaflon the contraction or motions of the tuulcuhr libres, 
and organs of lenle. 

2 . The immediate el fed! of the adtion of the ipirit of animation or 
fenforial power on the fibrous parts of the body, whether it adls in 
the mode of irritation, lenlation, volition, or ellociadon, is a con- 
traction of the animal fibre, according to the iccond law ot animal 
caufation. Sedf. IV. Thus the ltimulus of the blood induces the 
contradtion of the heart; the agreeable fade of a Aiawbeiry produces 
the contradtion of the mufcles of deglutition; the efToit ot the will 
contradts the mufcles, which move the limbs in walking; and by 
affociation other mufcles of the trunk arc brought into contradtion to 
8 preferve 
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prderve the balance of the body. The fibrous extremities of the or- 
. cans of fenie have been fliewn, by the ocular lpedra in Sed. III. to 
fiufi r (i mil ir contraction lyy each of the above modes of excitation ; 
and tin ir configuration- to confritute our ideas. 

a. After anim .1 fibres have for fume time been excited into contrac- 
ts mi, a relaxation fucceeds, even though the exciting caufe continues 
to ad. In relpcd to the irrirative. motions this is exemplified in the 
pcrifhtltic ev>nt‘cjfiHons of the bowels; tyhich ccale and arc renewed 
alternately, though the flimujus ot Mie aliment continues to be uui- 
{omdv applied ; in the lenlitivc motions, as in Araugury, tenefinus, 
an 1 p iri untini, the aUernate contraction; and 1 (.fixations of the muf- 
c!; s exifi, though the Annulus is perpetual. In our voluntary ex- 
ertions i; i. experienced, 's no one can hang long by the hands, how- 
to ir v In mently he wills fo to do; and in the aAociatc motions tlie 
coniiant change of our attitudes cvinces%the neceflity of relaxation to 
thole mufiles, vv h id? have been long in a -ft ion. 

This relaxation of a tnufelc after its contradiou, even though the 
Aimulus continues to be applied, appears to arile from the expenditure 
or diminution of the fpirit of anifnation prcvioully refident in the muf- 
cle, according to the fecoud law of animal caulation in Scd. IV. 
In thole conAitutions, which rue termed weak, the fpirit of anima- 
tion becomes former cxhauAcd, and tremulous motions are produced, 
a> in the hands ot infirm p; ople, wln.11 they lift a eup to thejr mouth*. 
Thi ,; quicker exhaudion of the (pint of animation is probably owing 
to a lets quantity ot it retnling' in the* ailing hbres, which therefore 
more f. equently rcquiie a lupply from the naves, which belong to 
them. 

a. If the lenfoiial power continues to act, whether it ads in flic 
mode of iri nation, (dilation, volition, or aliociation, a new Con- 
ti adion of the animal fibre fuccecds alter a certain interval ; which 
interval is of Aiortcr continuance in weak people than in ftrong ones. 
This is exemplified in thf (baking of the hands of weak people, when’ | 

K. ? they 
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they attempt to u rite. In a manufcript cpiftlc of one of mv cor- 
ral pi ■ -dents, wi lie'll is written m a fmall hand, I obferved from four 
to fi x zigzags in the perpendicular ftroke of every letter, which 
ihew > th. t lu. lit tb-'coutiadtions of the' lingers, and intuvaL be- 
tween (i -cm, uiuO- hive been performed in very llioit periods of 

tiltiC. 

'i lie times of conti action of the mufcles ol enfeebled people being 
left, and the interval-, between thole contiactions being left alio, ac- 
count- for the quick nolle in levers with debilitv, and in dying am- 
main 'I he Ihoi tncls of the intervals' between one contraction and 
another in weak conftitutions, is probably owing to the general tkfi- 
cicncv of the quantity of the fipirit of animation, and that theidbrc 
there is a lels quantity of it to be received at each interval of the ac- 
tivity oi" the fibres. I lence in. repeated motions, as of the lingers in 
performing on the harplichord, it would at fir ft fight appear, that 
l'wiftncfs and ftrength were incompatible ; nyvei thelefs the lingic 
contraction of a ninfclc is performed 'with greater velocity' as well a ; . 
with greater force by vigorous conftitutions, as in throwing 
javelin. 

There is liowcver another circumfianco, which may often contri- 
bute to civile tile quickneis of the pulle in nervous-fevers, as in ani- 
mals bleeding to death in the ll.uichtcr-houfe : which is the dcllcicnt 
quantity of biood ; whence the heart is but half ddlcndcd, andincon- 
icquence lbouer contracts. See Sett. XX XII. 2. i. 

For we mu ft not e.vifound frequency of repetition with quickneis 
of motion, or tiie numucr of pullations with the volocitv, with which 
the fibres, which conlktute the coats of the arteries, contract them- 
felv cs. For w here the lrcquency of the pulfations is but feventy'-irve 
in a minute, as in health ; the contracting fibres, which conlfitute the 
lides of the arteries,, may move through a greater fpacc in a given 
time, than w here the frequency of puliation is one hundred and fifty 
in a minute, as in feme fevers with great debility. For if in thole 

fevers 
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w - . . . * 
fevers the arteries do not expand themlelvcs in their diaflole to more 

than Half the ul'ual diameter of their diaflole in health, the fibies 
v, hiclf con flit ute their coats, will move through a Ids fp.ice in a mi- 
nute than in health, though thev make two nullations for on<\ 

Suppolc the diameter ot the aitcrv d in in v’ its lyllole to he (me line, 
andthat the diameter oi' t lie lame arteiy during it.-, dialtole i.in health 
is four lines, and in a fever with meat debility onlv two lines. It ful- 
lows, that the arterial f'bres contract in health from a circle of twelve 
lines in circumference to a circle of three lines in urcumfcience, that 
is they move through a Apace of nine Hines m length. While the ar- 
terial fibres in the lever with debilitv would twice contract from a 
circle of fix lines to a circle of tlnee lines; that is while they move 
through a lpnce equal to lix lines. Hcncc though the frequency of 
puliation in fever he greater as two to,one, yet the velocity of con- 
traction in health is creator as nine to fix, or as three to two. 

On the contrary ii* inflammatory dileales u itii llicncth, as in the 
plcurilv, the velocity of the contracting tide.-, of the artenes is much 
greater than m health, for if we funpole the numher of pullatioiis m 
a pleunfv to he half as much more thin m health, tint 1 a s one hun- 
dred and twenty to eighty, (which is about what generally happens 
in inflammatory dill-ales) and if the diatin ter of the arteiy su diaflole 
be one third greater than in health, wh.cli I believe u nc.ii the truth, 
t!i e relult will he, that the velocity of the conti act lie tides ot the ar- 
teries will he in a plcunlv as two and a. halt to one, complied to the 
velocity of their contraction jn a Rate of health, for it the circum- 
ference of the Avitolo of the arteiy be three lines, and the dialtole in 
health he twelve lin. s in circumference, and in a pleurily eighteen 
lines; and lecondly, it the artery puliatcs thrice’ in the diiealed Rate 
for twice in the healthy one, it follows, that the velocity of contrac- 
tion in the difeafed Rate to that in the healthy Rate will be forty-live 
to eighteen, or as two and a half to one. • 


From 
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From hence it would appear, that if we had a criterion to deter- 
mine the velocity of the arterial contractions, it would at the fame 
time give us their flrength, and thus he of more fervice in diftiuguifli- 
ing d i (cafes, than the knowledge of their frequency. As fuel) a cii- 
terion cannot he had, the frequency of puliation, the age of the pa- 
tient being allowed for, will in foinc meafure a (hit us to diftinguifii 
arterial flrength from arterial debility, (nice in inflammatory dilcafcs 
with flrength the frequency (tdJom exceeds one hundred and eighteen 
or one hundred and twenty puflations in a minute; uiilels under pe- 
culiar circumflancc, as the great additional ftimuli of wine or of ex- 
ternal heat. 

# 

ij. After a mufelc or organ of ienfe lias been excited into contrac- 
tion, and the fenlorial power ccafes to ad, the la ft Situation or con- 
figuration of it continues; unless it be'dillurbed by the adion of fome 
antagonift fibres, or other extraneous power. Thus in w’cak or lan- 
guid people, wherever they throw their limbs .on their bed or fofi, 
there they lie, till another exertion changes their attitude; hence one 
kind of ocular fpedra l'eems to be produced after looking at bright 
objeds; thus when a fire-flick is wljirled round in the night, there 
appears in the eve a complete circle of fire ; the adion or configuration 
of one part of the retina not ceafing before the return of the whirling 
fire. 

Thus if any one looks at the letting fun for a fhort time, and then 
covers his elofed eyes with hi:, hand, he will tor many (econds of time 
perceive the image of the (un on, his retina. A limdar image of all 
other bodies would remain (ome time in the eye, but is cilaced by the 
eternal change of the motions of the extremity of this nerve in our 
attention to other objeds. See Sed. XVII. i. 3. on Sleep. Hence 
the dark fpots, and other ocular fpedra, are more frequently attended 
to, and remain longer in the eyes of weak people, as after violent cx- 
excife, intoxication, or want of deep. 

6. A 
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6. A contraction of the fibres fomewhat greater than ufual intro- 
duces plealurable ienlation into the fyftem, according to the fourth 
law o*f animal caufation. Hence the nlcalure in the be^inninc of 
drunkrnnt ts is owing to the mcrealed action of the fyftem from the 
ftimfllus of vinous ipirit or of opium. If the contractions be (till 
greater in energy or duration, painful lenlat on.? are introduced, as in 
coniequence ot great heat, or eaultic applications, or fatigue. 

If any part of the fyftem, which is ji fed to perpetual activity, as 
the ftomach, or heart, or the fine vefl'els of the ikin, adts for a time 
with lefs energy, another kind of painful ficnlation cnl’ues, which is 
called hunger, or faiitfneis, or cold. This occut» in a lels decree in 
the locomotive mufcles, and is called weaiylomcnels. In the two 
former kinds of Tcnlation there is an expenditure of fenforial power, 
in thefe latter there is an accumulation of it. 

r. We have ufed the words exertion vf fenforial power as a general 
term to exprefs cither irritation, Ienlation, volition, or aflociation; 
that is, to expicfs the activity or motion of the ljyrit of animation, at 
the time it pioduces the contractions of the fibrous parts of the ly Item. 
It mav be l’up poled that there r»ay exilt a greater or lels mobility of 
the fibrous parts of our fyltem, or a propenlity to be itimulated into 
conti uCtion by the greater or lefs quantity or energy of the Ipirit of 
animation; and that lienee if the exertion of the fenlorial power be in 
its natural Rate, and the mobility of the fibres be increafed, the fame 
quantity of fibrous contraction will be-caufed, as if the mobility of 
the fibres continues in its natural fUte, and the fenforial exertion be 
increafed. 

Thus it may be conceived, that in difeafes accompanied with 
ftrength, as in inflammatory fevers with arterial flrength, that the 
caufe of o-reater fibrous contraction may cxift in the increafed mobi- 
lity of the fibres, whole contractions are thence ’both more forceable 
and more frequent. And that in difeafes attended with debility, as 
in nervous fevers, where the fibrous contractions arc weaker, and 


more 
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more frequent, it may be conceived that the caufe confifis in a dc- 
creafe of mobility of the fibres; and that thole weak confiitutions, 
which are attended with cold extremities and large pupils of the eyes, 
may poflels lefs mobility of the contractile fibres, as well as leis quan- 
tity of exertion of the fpirit of animation. 

In anfwer to this mode of reafoning it may be fufficient to obferve, 
that the contractile fibres con lift of inert matter, and when the fen- 
forial power is withdrawn, a r s i.n death, they poflels no power of mo- 
tion at all, but remain in their laft Rate, whether of contraction or 
relaxation, and mult thence derive the whole of this property from 
the fpii ’t of animation. At the lame time it is not improbable, that 
the moving fibres of Itrong people may poflels a capability of receiving 
or containing a greater quantity of tl;e fpirit of animation than thole 
of weak people. 

In every contraction of a fibre there is an expenditure of the fenfu- 
rial power, or fpirit of animation; and where the exertion of this 
fenforial power has' been for lotne time increafed, and t-he mulcles or 
organs of i'enfe have in confcqucnec aCted with greater energy, its 
propenfity to activity is porportionally lellencd ; which is to be alcrib- 
cd to the cxhauflhm or diminution of its quantity. On the contrary, 
where there has been lels fibrous contraction than ufual for a certain 
time, the ftnlorial power or fpirit of animation becomes accumulated 
in the inactive part of the lyltem. Hence vigour lucceeds reft, and 
hence the p r openfity to aCtion of all our organs of lenle and mulcles 
is in a Rate of perpetual fluctuation. The irritability for infiance of 
the retina, that i*, its quantity of fenlorial power, varies every mo- 
ment according to the biiglitncls or oblcurity ot the objeCt lafl: beheld 
compared with the prclcnt one. The fame occurs to our lenle of 
heat, and to every past of our Litem, which is capable of being ex- 
cited into action. 

When this vaiiation of the exertion of the fenforial power becomes 
much and permanently above or beneath the natural quantity, it be- 


comes 
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comes a difeafe. If the irritative motions be too great or too little, 
• . ° 

, it (hews that the fiimulus of external things affedt this fenforial power 

too violently or too inertly. . If the fenfitive motions be too great or 
too little, the caufe arifes from the deficient or exuberant quantity of 
fenfation produced in confequence of the motions of the mufcular 
fibres or organs of fenfe; if the voluntary a£tions are difeafed the 
caufe is to be looked for in the quantity of volition produced in con- 
fequence of tl\e defire or averfipn oepafioned by the painful or plea- 
furable fenfations above mentioned. » And the dileafes of a (foliations 
probably depend on the greater or lefs quantity of the other three fen- 
forial powers by which they were formed. 

From whence it appears that the propen lity to action, whether it 
be called irritability, fenfibility, voluntarity, or alfociability, is only 
another mode of expreffion for the quantity of fenforial power refiding 
in the organ to be excited. And that on the contrary the words in- 
irritability and infenfibility, together with inaptitude to voluntary 
andaflociate motions, are (ynonymous with deficiency of the quantity 
of fenforial power, or of the fpirit of animation, refiding in the organs 
to be excited. * 

II. Of fenforial Exertion. 

i. There are three circ urn fiances to be attended to in the produc- 
tion of animal motions, ifi. The fiimulus. ad. The fenforial power, 
jd. The contractile fibre. • lit. A. fiimulus,* external to the organ, 
originally induces into action the fcnfoii.d faculty termed irritation ; 
this produces the contraction of the fibres, which, if it be perceived at 
all, introduces plcafure or pain ; w 1 ich in their active (late are termed 
fenfation; which is another fen iori.il faculty, ‘and occafionally pro- 
duces contraction of the fibres; this jdcalure or jiain is therefore to be 
confidered as another ftimulu ., u hich may either act alone or in con- 
junction with the former faculty of the ienforium termed imitation. 
Vol. I. ” I- This 
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This new ftimulus of pleafpre or pain either induces into aCtion the 
fenforial faculty termed fenfation, which then produces the contrac- 
tion of the fibres; or it introduces delirc.or averlion, which excite 
into aCtion another fenlorial faculty, termed volition, and may there- 
fore be conlidered as another flirnulus, which either alone or in' con- 
junction with one or both of the two former faculties of the fenfnrium 
produces the contraction of animal fibres. There is another lciiloi ifl 
power, that of aflbeiation, Svftich perpetually, in conjunction with 
one or more of the above, and frequently fingly, produces the con- 
traction of animal fibres, and which is itfelf excited into aCtion by the 
previous motions of contracting fibres. 

Now as the lenforial power, termed irritation, refiding in any par- 
ticular fibres, is excited into cxertipn by the ftimulus of external 
bodies aCting on thofe fibres; 'the lenforial power, termed fenfation, 
refiding in any particular fibres is excited into exertion by the ftimulus 
of plealure or pain aCting on thofe fibres; the lenforial power, termed 
volition, refiding ir« any particular fibres is excited into exertion by 
the ftimulus of dclirc or averlion; and the fenforial power, termed 
afiociation, refilling in any particular* fibres, is excited into aCtion by 
the ftimulus of other fibrous motions, which had frequently preceded 
them. The word ftimulus may therefore be uled without impro- 
piictv of language, for any of thefe four caules, which excite the 
four fcniiwia] powers into exertion. For though the immediate caufe 
of volition has generally been termed a motive', and that of irritation 
only has generally obtained thc'name of Jiimulus j yet as the imme- 
diate caule, which excites the fenlorial powers of fenlation, or of af- 
iociation into exertion, have obtained no general name, we lhall ul'c 
the word ftimulus for them all. 

Hence the quantity of motion produced in any particular part of 
t)>e animal fyftem will be as the quantity of ftimulus aud the quantity 
of lenforial power, or fpirit of animation, refiding in the contracting 
fibres. Where both thefe quantities are great, Jlrength is produced, 

’> when 
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when that word is applied to the motions of animal bodies. Where 
•either .of them is deficient, weaknefs is produced, as applied to the 
motions of animal bodies. • • 

Now as the fenforial power, or fpirit of animation, is perpetually 
exhaufled by the expenditure of it in fibrous contractions, and is per-* 
penally renewed by the fecretion or production of it in the brain and 
Ipinal marrow, the quantity of animal ftrength mull be in a perpetual 
Rate of fluctuation on this account; and'if to this be added the un- 
ceafing variation of all the four kind.} of ftimulus above deferibed, 
which produce the exertions of the fenforial powers, the ceafclefs vi- 
ciflitude of animal ftredgth becomes eafily comprehended. 

If the quantity # of fenforial power remains the fame, and the quan- 
tity of ftimulus be leflened, a weaknefs of the fibrous contractions 
enfues, which may be denominated debility from defeSl o/Jlimulus . If 
the quantity of ftimulus remains the fame, and the quantity of fen- 
fbrial power be leflened, another -kind of weaknefs enfues, which may 
be termed debility from defed of fenforial power ; th*e former of thefe 
is called by Dr. Brown, in his Elements of Medicine, dircCt debility, 
and the latter indirect debility. The coincidence of fome parts of 
this work with correfpondent deductions in the Brunonian Elementa 
Medicina, a work (with fomc exceptions) of great genius, muft be 
confidercd as confirmations of the truth of the theory, as they were 
probably arrived at by different trains of rcafoning. 

Thus in thofe who have been expofed to cold and hunger there is a 
deficiency of ftimulus. While in nervous fever there is a deficiency 
of fenforial power. And in habitual drunkards, in a morning before 
their ufoal potation, there is a deficiency both of ftimulus and of fen- 
forial power. While, on the other hand, in the beginning of intoxica- 
tion there is an excefs of ftimulus; in the hot-ach, after the hands 
have been immerfed in fnow, there is a redundancy *of fenforial 
power; and in inflammatory difcafes with arterial ftrength, there is 
an exccfs of both. 

L 2 
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Hence if the fenforial power He leflened, while the quantity, of fti- 
mulus remains the fame as in nervous fever, the frequency of repetition • 
of the arterial contractions may continue, but their force in refpeft to 
removing obftacles, as in promoting the circulation of .the blood, or the 
velocity of each contraction, will be diminiflied, that is, the animal 
ftrength will be leflened. And iccondly, if the quantity of fenforial 
power be leflened, and the ftimulus be increafed to a certain degree, 
as in giving opium in nervoUo fevers, the arterial contractions may be 
performed more frequently than natural, yet with lefs ftrength. 

And thirdly, if the fenforial power continues the lame in refpeCt to 
quantity, and the ftimulus befomevvhat diminished, as in going into a 
darkifh room, or into a coldifli bath, fuppofe of about^eighty degrees of 
heat, as Buxton-bath, a temporary vyeaknefs of the affeCted fibres is 
induced, till an accumulation ‘ of fenforial power gradually fucceeds, 
and counterbalances the deficiency of ftimulus, and then the bath 
ceafes to feel cold, and the room ceafes to appear dark ; becaule the 
fibres of the fubcufcmeous veficls, or of the organs of lenfe, aft with 
their ufnal energy. 

A fet of mufcular fibres may thus be ftimulated into violent ex- 
ertion, that is, they may aft frequently, and with their whole fen- 
forial power, but may ncverthelcfs not aft ftrongly; becaufe the 
quantity of their fenforial power was originally fmall, or was previ- 
oufly exhaufted. Hence a ftimulus may be great, and the irritation 
in confequence aft with its' full force, as in the hot paroxyfms of 
nervous fever; but if the fenforial povVer, termed irritation, be fmall 
in quantity, the force of the fibrous contractions, ai.d the times of 
their continuance jn their contracted ftate, will be proportionally 
fnvill. 

In the fame manner in the hot paroxyfm of putrid fevers, which 
atg (hewn in Soft. XXXIII. to be inflammatory fevers with arterial 
IWwHity, the fenforial power termed fenfation is exerted with great 
aftivity, -yet the fibrous contractions, which produce the circulation 

of 
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of the blood, are performed without ftrength, becaufe the quantity 

of fenforial power then refiding in that part of the fyftem is l'mail. 

Thus in irritative fever wjth arterial ftrength, that is, with, ex- 
cels of fpirit of animation, the quantity of exertion during the hot 
part’of the paroxyfm is to be eflimatcd from, the quantity of ftimulus, 
and the quantity of fenforial power. While in fenfitive (or inflatn- 
matory) fever with. arterial ftrength, that is, with excefs of fpirit of 
animation, the violent and forcible anions of the vafcular fyftem 
during the hot part of the parOxyfm are induced by the exertions of 
two fenforial powers, which are ejfcited by two kinds of ftimulus. 
Thefe are the fenforial power of irritation excited by the ftimulus of 
bodies external to the moving fibres, and the fenforial power of fen- 
fation excited b/ the pain in confequencc of the increafed contractions 
of thofe moving fibres. 

And in infaue people in fome cafes the force of their mufcular ac- 
tions will be in proportion to the quantity of fenforial power, which 
they poftefs, and the quantity of the ftimulus pf defire or averfiqn, 
which excites their volition into adion. At the fame time in other 
cales the ftimulus of pain or pica fare, and the ftimulus of external 
bodies, may excite into adion the fenforial powers of fenfation and 
irritation, and thus add greater force to their mufcular adions. 

2. The application of the ftimulus, whether that ftimulus be fome 
quality of external bodies, or plcafure or pain, or defire or averfion, 
or a link of aftbeiation, excites the corrclpondcnt fenforial power into 
adion, and this caufes the ccntradion of the fibre. On the contrac- 
tion of the fibre a part of the fpirit of animation becomes expended, 
and the fibre ceafes to contrad, though the ftimulus continues to be 
applied; till in a certain time the fibre having received a iupply of 
fenforial power is ready to con trad again, ii ’the ftimulus continues 
to be applied. If the ftimulus on . the contrary he withdrawn, the 
lame quantity of quiefeent fenforial power becomes refident in the 
fibre as before its contradion ; as appears from the readinefs for ac- 


tion 
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tion of the large locomotive mtjfcle? of the "body in a (hort time after 
common exertion. 

I 

But in thofe mufcular fibres, which are fubjeCt to conftant ftimu- 
lus, as the arteries, glands, and capillary veflels, another phenomenon 
ojcuiSj if their accuftomed ftimulus be withdrawn ; .- which is, that! 
the l’cnforial power becomes accumulated in the contractile fibres, 
owing to the want of its being perpetually expended, or carried away,' 
by their ufual unremitted contractions. And on this acc ount thofe 
mufcular fibres become afterwards ex-citable into their natural actions 
by a much weaker ftimulus; or fnto unnatural violence of aCtion by 
their accuftomed ftimulus, as is feen in the hpt fits of intermittent 
fevers, which are in confequence of the previous cold ones. Thus 
the minute veflels of the fkin are constantly ftimulafed by the fluid 
matter of heat ; if the quantity of this ftimulus of heat be a while 
dimiinlhed, ns in covering the hands with fnovv, the veflels ceafe to 
aft, as appears from the palenefs of the fltin ; if 'chis cold application 
of (now be continued hut a (hort time, the fenforial power, which 
had habitually been fupplied to the fibres, becomes now accumulated 
in them, owing to the want of its being expended by their accuftomed 
contractions. And thence a lefs ftimulus of heat will now excite 
them into violent contractions. 

If the quiefcence of fibres, which had previoufly been fubjeCt to 
perpetual ftimulus, continues a longer time; or their accuftomed 
ftimulus be more completely Withdrawn; the accumulation of fenfb- 
rial power becomes ftill greater, asrin thofe expofed to cold and hun- 
ger; pain is produced, and the organ gradually dies from the chemical 
changes, which take place in it; or it is at a great diftance of time 
reftored to aCtion by ftimulus applied with great caution in fmall 
quantity, as happens to fome larger animals and to many infeCts, 
which during the winter months lie benumbed with cold, and are 
laid.^to fleep, and to perfons apparently drowned, or apparently 
frozen to death. Snails have been (aid to revive by throwing them 

* into 
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into water after having been many years ftuit up in the ^cabinets of 
• ihecprious; and eggs and feeds in general are reftored to life after 
many months of torpor by the ftimulus of warmth and moifture. 

The inflammation of fchirrous tumours, which have long exifted 
in a ftate of inaction, is a procefs of this kind; as well as the fenfibi* 
lity acquired - by inflamed tendons and bones, which had at their 
formation a limilarTenfibility, which had fb long lain dormant in their 
uninflamed ftafce. * ' 

3. If after long quiefccncc frorr> defeCt of ftimulus the fibres, 
which had previoufly been habituated to perpetual ftimulus, are again 
expofed to but their ufual quantity of it ; as in tbofe who have buf- 
fered the extremes of cold or hunger; a violent exertion of the af- 
fected organ commences, owing, as above explained, to the great 
accumulation of fenforial power. This violent exertion not only di- 
minifhes the accumulated fpirit of animation, but at the fame time 
induces pleafure or pain into the fyftem, which, whether it be fuc- 
cecded by inflammation or nor, becomes an additional ftimulus, and 
aCting along with the former one, produces ftill greater exertions ; 
and thus reduces the fenforial power in the contracting fibres beneath 
its natural quantity. 

When the fpirit of animation is thus exhaullcd by ufelefs exer- 
tions, the organ becomes torpid or unexcitablc into aCtion, and a 
fecond fit of quicfccnce fuccceds that of abundant activity.* During 
this fccond fit of quiefccncc the fenforial power becomes again accu- 
mulated, and another fit of exertion follows in train. Thcfe vicifti- 
tudes of exertion and inertion of the arterial fyftem conftitute the 
paroxylms of remittent fevers; 01 intermittent Ones, when there is 
an interval of the natural aCtion of the arteries between the exacerba- 
tions. 

In thefe paroxyftns of fevers, which confift of the libnation of the 
arterial fyftem between the extremes of exertion and quicfccnce, either 
the fits become lefs and lefs violent from the contraClile fibres be* 
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coming lefs excitable to the ^Bmjolus by Habit, that is, by becoming 
accu Homed to it, as explained below XII. 3. 1. or the whole fenfo- 
rial power becomes exhaufted, and the arteries ceafe to beat, and the 
patient dies in the cold part of the paroxyfm. Or fecondly, fo much 
pain is introduced into the fyftem by the violent contractions of the 
fibres, that inflammation arifes, which prevents future cold fit§ by 
expending a part of the fenforial power in the eitteniion of old veflels 
or the production of new onls;' and thus preventing the too great ac- 
cumulation or exertion of it ii\ other parts of the fyftem ; or which 
by the great increafe of ftimulus excites into great aCtion the whole 
glandular fyftem as well as the arterial, and th&nce a greater quantity 
of fenforial power is produced in the brain, and thu§ its exhauftion in 
any peculiar part of the fyftem ceafes*to be affeCted. 

4. Or thirdly, in confequence of the painful or pleafurable fen fa - 
tion above mentioned, defire and averfion are introduced, and inordinate 
volition luccecds ; which by its own exertions expends fo much of the 
fpirit of animation, that the two other fenforial faculties, or irritation 
and fenfation, aCt fo much more feebly ; that the paroxyfms of fever, 
or that libration between the extremes of exertion and inactivity of 
the arterial fyftem, gradually fubfides. On this account a temporary 
infanity is a favourable fign in fevers, as I have had fomc opportunities 
of obferving. 


III. Of repeated 'Stimulus. 

1. When a ftimplus is repeated more frequently than tfoe expendi- 
ture of fenforial power can be renewed in the aCting orgah^the eftcCt 
of the ftimulus becomes gradually diminifhed. Thus if two grains of 
ojpm be fw alio wed by a perfon unufed to fo ftrong a ftimulus, all 
'trrrvafcular fyftcms in the body act with greater energy, all the le- 
cretions and the abforption from thofe fccreted fluids are increafed in 
7 quantity 
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quantity; and pleafurc or pain are introduced into the lyftcm, which 
.adds an additional ftimulus to that already too great. After fomc- 
hours the fenforial power becomes dimini (hed in quantity, expended 
by the great activity of the fyftem ; and thence, when the ftimulus 
of the opium is withdrawn, the fibres will not obey their ufual de- 
gree of natural ftimulus, and a confcquent torpor or quicfcence fuc- 
ceeds, as is experienced by drunkards, who on the day after a great 
excels of fpiritijous potation feel indigdftion, hcad-ach, and general 
debility. , * 

In tfiis fit of torpor or quiefcence of a part or of the whole of the 
fyftem, an accumulation of the lenforial power in the affected fiorcs 
is formed, and occafions a lecond paroxyfm ol exertion by the applica- 
tion only of 1 he natural ftimulu^, and thus a libratiou of the fenforial 
exertion between one cx^efs and the other continues for two or three 
days, where the ftimulus was violent in degicc ; and for weeks in 
fome fevers, from the ftimulus .of contagious matter. 

But if a lecond dole of opium be exhibited beibre the fibres have 
regained their natural quantity of fenforial power, its efteCt will be 
much lels than the former, bccUufe the fpirit of animation or fen- 
forial power is in part exhaufted by the previous excefs of exertion. 
Hence all medicines repeated too iicquently gradually lofe their 
effect, as opium and wine. Many things of dilagrceablc tafte at firft 
ccale to be dilagrceablc by frequent repetition, as tobacco ; grief and 
pain gradually dimiuilh, and at length cealc ^together, and hence 
life itfidf becomes tolerable. 

Bolides the temporary diminution of the fpirit of animation or len- 
foiial power, which is naturally flationary or relid: nr in every living 
fibre, by a 'Angle' exhibition of a powerful ftim.ul us, the conti aCtrlo 
fibres themfelves, by the perpetual application of a new quantity of 
ftimulus, before they have regained their natuial quantity .of fenforial 
power, appear to fuftlr in their capability of receiving fo much as the 
natural quantity of lenforial power ; and hence u permanent defieb 
Vol. 1 . M 
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cncy of fpirit of animation takes place, however long the fljmuliK 
may have been withdrawn. On this caufe depends the permanent 
debility of thole, who have been addi&ed.to intoxication, the genera! 
wcaknels ot old age, and the natural debility or inirritability of thole, 
who have pale Ikins and large pupils of their eyes. 

There is a curious phenomenon belongs to this place, which has 
always appealed difficult of lolution ; and that is, that opium or aloes 
may be exhibited in Imall ftofes at fu ll, and gradually increaitd to 
very large ones without producing ftupor or diarrhoea. In this cafe, 
though the opium and aloes are given in fuch {'null dofes as not to 
produce intoxication or catharfis, yet they art exhibited in quantities 
lufficient in Ionic degree to exhaufl the lenforial p9wer, and hence a 
flrongcr and a ftrongcr dofe is required ; otherwife the medicine 
would foon ci ale to ait at all. 

On the contrary, if the opium or aloes be exhibited in a large dofe 
at fir ft, lo as to produce intoxication or diarrhoea ; after a few repe- 
titions the quantity of either of them may be diminifhed, and they 
will ftill produce this ctfcit. For the more powerful ftimulus dif- 
fevers the progreftive catenations of animal motions, deferibed in 
Seit. XVII. and introduces a new link between them ; whence every 
repetition {Lengthens this new allocution or catenation, and the fti- 
mulus may he gradually dccrcaled, or he nearly withdrawn, and yet 
the ell eel (lull continue ; hccaufe the lenforial power of aflbeiation or 
catenation being united with the ftimulus, increales in energy with 
every repetition of the catenated circle; and it is by thefe means that 
all the irritative allocutions of motions are originally produced. 

2 . When a ftimulus is repeated at fuch diftaut intends of time, 
that the natural quantity of lenforial power becomes completely re- 
ftored in the ailing tibres, it will nil with the fame energy as when 
applied. Hence thole who have lately accuftomcd thi mfolves to 
large doles of opium by beginning with Imall ones, and gradually in- 
creating them, and repeating them frequently, as mentioned in the 

. preceding 
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preceding paragraph ; if they intermit the ufe of it for a few day* 
only, 'miift begin again with as fmall dofes as they took at firft, other- 
wile they will experience the inconveniences of intoxication. 

On this circumflance depend the conftant unfailing effects of the 
various kinds ot ftimulus, which excite into action all the vafcular 
iyffems in the body; the arterial, venous, abforbent, and glandular 
vdfi Is, arc brought into perpetual unwearied a&ion by the fluids, 
which are adapted to ftimulate them; ^but thefe have the lenforial 
power of aflociation added to that of irritation, and even in fome de- 
gree that of fenfation, and even of volition, as will be ipoken of in 
their places ; and life itlelfis thus carried on by the pi eduction of fen- 
lbrial power being equal to its waffe or expenditure in the perpetual 
movement of th<? vafcular organization. 

3. When a ftimulus is repeated at uniform intervals of time with 
fuch diftances between them, that the expenditure of lenforial power 
in the adding fibres becomes completely renewed, the ollcdd is pro- 
duced with greater facility or energy. For the .lenforial power of 
aflociation is combined with the lenforial power of irritation, or, 
in common language, the acquired habit aliifts the power of the 
ftimulus. 

This circumftance not only obtains in the annual and diurnal cate- 
nations of animal motions explained in Soft. XXXVI. but in every 

lei's circle of actions or ideas, as in the burthen of a fou:r, or the it c- 

^ • 

lations of a dance j and conftitutes the pdealure wc receive from re- 
petition and imitation ; as treated of in Soft XXII. 2. 

4. When a ftimulus has been many times repeated at uniform in- 
ti ivals, lo as to produce the complete action ot the oiy.u , it may 
thui he gradually dim in ilhed, or totally witbdiawn, and the action 
of the organ will continue. For the lenforial* power of aflociation 
becomes united with that of irritation, and by frequent repetition be- 
comes at length of lufficicnt energy to carry on the new link in 
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the circle of anions, without the irritation which at firft intro- 
duced it. 

Hence, when the bark is given at fjated intervals for the cure of 
intermittent fevers, if fixty grains of it be given ever^r three hours for 
the twentv-four hours preceding the expeded paroxyfm, foas to fti- 
inulate the defedive part of the fyftem into adion, and by that means 
to prevent the torpor or quiefcence of the fibres, Which conftitutes the 
cold fit ; much lefs than feytf the quantity, given before the time at 
which another paroxyfm of quiefcence would have taken place, will 
be fufficient to prevent it ; bedaufe now the fenforial power, termed 
afiociation, ads in a twofold manner. Firft, t in refped to the period 
of the catenation in which the cold fit was produced, which is now 
diflevered by the Wronger ftimulus of the firft doles of the bark s and. 
fecondly, becaufe each dofc of bark being repeated at periodical times, 
has its efted incrcafed by the fenforial faculty of afiociation being com- 
bined with that of irritation. * 

Now, when fixfy grains of Peruvian bark are taken twice a dav, 
fuppofe at ten o’clock and at fix, for a fortnight, the irritation ex- 
cited by this additional ftimulus becomes a part of the diurnal circle 
of adions, and will at length carry on the increaled adion of the 
fyftem without the afliftance of the ftimulus of fhe bark. On this 
theory the bitter medicines, chalybeates, and opiates in appropri- 
ated dofes, exhibited for a fortnight, give permanent ft.ength to pale 
feeble children, and other weak conftitutions. 

5. When a defed tff ftimulus, as ofiheat, recurs at certain diulmal 
intervals, which induces fome torpor or quiefcCnCe of a part of the 
fyftem, the diurnal catenation of adions becomes, dilbrclered, and a 
new afiociation with this link of torpid adion is formed jlfethe next 
period the quantity of quiefcence will be increafed, fuppofethe fame 
defed of fHtnolus to recur, becaufe now the new afiociation con- 
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fpires with the defedive irritation in introducing the torpid adion 
of this part of the diurnal catenation. In this manner main fever- 
fits ’commence, where the patient is for fpme days indifpoied at cer- 
tain hours, before the cold paroxyfm of fever is completely formed. 
Seo Sed. XVII. 3. 3. on Catenation of Animal Motions. 

6. If a ftimulus, , jy^ich at fir ft excited the afteded organ into fo 

gfeat exertion as^jJrpduce fenfation, bp, continued for a cei tain time, 
it will ceafe to produce fenfation both tjjep and when repeated, though 
the irritative* motions in. confequpuce of it may continue or be re- 
excited. * * 

Ivlany catenations of irritative motions were at firft fucceeded by 
fenfation, as the apparent motions of objeds when we walk paft them, 
and probably the vital motions themfelves in the early ftatc of our cx- 
iftcnce. But as thol'c fenfatfons were followed by no movements of 
the fyftem in. poBiequence of them, they gradually coaled, to be pro- 
duced, not being joined to any fuccceding link of catenation. Hence 
contagious matter, which has for fome weeks ftimulated the fvftem 
into great and permanent fenfation, ceafes afterwards to produce gene- 
ral fenfation, or inflammation though it may ftill induce topical irri- 
tations. See Sed. XXX 11 I. 2. 8. XIX. 10. 

Our abforbent fyftem then feems to receive thofe contagious mat- 
ters, which it has before experienced, in the lame manner as it im- 
bibes common moifture or other fluids; that is, without being 
thrown into fo violent adion as to produce fenfation ;* the confe- 
quence of which is an iucreafe of daily energy or, adivity, till inflam- 
mation and its confequenees fucceed. 

7. If a ftimulus excites an organ intofuch violent contradions as to 
product. fenfation,. the motions of which organ had not ulually pro- 
duced fenfation, this new fenforial power, added to the irritation oc- 
caiioned by the ftimulus, increafes the adivity of thoybqgan. And if 
this adivity be catenated with the diurnal circle of adions, an in- 
ercafino- inflammation is produced ; as in the evening paroxylms ot 

o fmalU 
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fmall-po::, and other fevers with inflammation. And hence fchirrous 
tumours, tendon^ and membranes, and probably the arteries them- 
(clvc.i become inflamed, when they are ftrongly llimulatcd. 

IV. Of Stimulus gn citcr than natural. 

« 

1 . A quantify of ftimulus £rpatci than natural, pm/lucing an u« 
creafed exertion of fenforial power, whether that exertion he in the 
mode of in Station, frnfition, volition, or aflociation, diminifhes the 
general quantity of it. This fa <51 is obfervable i<i the progrcls ot in- 
toxication, as the increal'cd quantity or energy of the irritative mo- 
tions, owin': to the flimulus ot vinous Ijfirit, introduces much plea- 
lurable fenlation into the fvlhtVi, and much exertion of tnufcular or 
fenfual motions i:i confequence of this inereaied fenlation ; the volun- 
tary motions, and even the aflociatc ones, become much impaired, 
or diminifhed ; and dcliimm and daggering l'ucceed. Sec Sed. X\?. 
(ui Drunkennefs. And iiuice the great pi ('Oration of* the ltrength of 
the locomotive mnfcles in tome fevers, is owing to the exhauflion 
of fenforial power bv the incrcafed adion of the arterial fvifem. 

In like manner a ftumilus greater than natural, applied to a part of 
the fyftcm, incrcal'es the exertion ot fenforial powti in that part, and 
diminifhes it in fume otfv-r part. As in the cominencemcot of fc.eLt 
fever, it is n."..) to lee gnat rulnefs and heat on the faces and breads 
of chibhen, v bile at the fame time their* feet are eoldet than natural; 
paitia! heats me < b!nv able in other fevers with debility, and are ge- 
nerally attended with torpor or quielcence of lome other part of the 
fyflem. Fut thefe partial on tions of fenforial power arc fdtn crimes 
attemied with incr afr f |vnnl exertions in other pairs of the fyftem, 
which f\ Mipdthizc with them, as the flufhing of the face after a mil 
meal; iJotn theie therefore arc to be alcubed to fympathetic aflbei- 

ations. 
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at ions, explained in Soil. XXXV. and not to general exhaultion or 
accumulation of fcnlorial power. 

2 . A quantity of ftinudus greater than natural, producing an iu- 
creaicd exertion ol leniori.il power in any particular organ, « 1 i m iu i flics 
the quantity ot ;t in that organ. This appears from the contractions 
of animal fibres being not lb eafily excited by a lei’, llimulus alter flic 
organ has been l'ubje£ted to a greater. Thus after looking at any lu- 
minous ohjcit # of a imdl fizc, as at tha letting lun, tor a Ihoit time, 
lb as not much to fatigue the eye, tipis part of the retina becomes lei ; 
fenlibleto J mallet -quantities of lights hence when the ew\; aie tmnul 
on other Id’s luminous parts of the Iky, a dark Ipot is icon lelemhlius* - 
the lhape of the lun or other luminous olajebt which wc lnlt behold. 
See ScCt. XL No. z, 

• * 

Thus we .ere lome time befoic \vi can diffmguifh objects in an 
obi. uic room after coming imm Light day-light, though the iris 
prdnitly contracts* it fclf. Wc arc not able to bear weak founds 
'.!icr loud ones. And the ilomaehs of thole w.ho have been much 
•i.d’Miu.'. to the tbonger llimulus of fermented or Ipintuuus liquors, 
y\i '.oi exuttd into ilue aClioiuby weaker ones. 

?. A quantity of triiuuius lome’ lung greater than the Lift men- 
tioned, or longer continued, indiucs the organ into lpalmodic action, 
which scales and recurs ultcrnati ly. Thus cm looking lor a time on 
tl a letting tun, lb as not greatly to fatigue the tight, a yellow ipt.c- 
trem i.-. 'ecu when the eyes are doled and covered, which continues 
for a time, and then di {appears and recurs repeatedly b; fore it entiicly 
vanilhes. Sec Sect. XL. No. 5. Thus the. action of vomiting 
ceafes and is renewed by intervals, although the emetic drug is 
thiown up with the firft effort. A tencfmus continues by inteivals 
fome time after the exclulion of acrid excremtmt ; and the pollutions 
of the heart of a viper are faid to continue lome time after it is cleared 
from its blood. 


In 
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I11 theta cafes the violent contradtions of the fibres produce pain 
according to law 4 ; and this pain conftitutes an additional kind or 
quantity of excitement, which again induces the fibres into contrac- 
tion, and which painful excitement is again renewed, and again in- 
duces contractions of the fibres with gradually dimimlhing effect. ' 

4. A quantity of ftimulus greater than that laft mentioned, 01 
longer continued, induces the.antagouift mufdes into lpafmodic ac- 
tion. This is beautifully illirftcated by the ocular fpedtra detanked 
in Sedt. Xta. Not 6. to which the reader is referred. From thole 
experiments there is rcafon to conclude that the fatigued part of the 
retina throws itlclf into a contrary mode of action like ofeitation or 
pandiculation, as loon as the ftimulus, which has fatigued it, is 
withdrawn; but that it ftill remains liable to be excited into adtion 
by any other colours except thte colour with which it has been fu- 
tin ued. Thus the yawnin': and fti etching the limbs after a con- 
tinued adliotl or attitude feems occafioned by the ar agonift mulcles 
being ft imulated by .their extenlion during the contradtions of thole 
in adlion, or in the f:uation in winch that adtion latt left them. 

5. A quantity of ftimuius greater than the Lift, ui longer conti- 

nued, induces variety of couvulfions or fixed fpafms cither of the af- 
fedled organ or of the moving fibres in the other pa; cat of the body. 
In refpedt to the Ipodtia in the eye, this is well iliuftrated in No. 7 
and 8, of ,Sedt. XL. Epileptic convulfi ms, as the emprafthotonos 
and opifthotonos, w ith the cramp ol the calf of the leg, locked jaw, 
and other cataleptic fits, app-vu to originate from pain, as fomeef 
thefe jotientn tarcannd’ ud beto’c the convu’h'on takes place; which 
iecma at ti.fttobe an t ftort to relieve painful feufation, and after- 
wards an effort ro prevent it. ' 

In thefe calcs the vioLor contradtions of the fibres produce fo much 
pain, as to conftitute a perpetual excitement ; and that >n lb great a 
detrree as to allow but imall intervals of relaxation of the con- 

~ tradting 
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trading i 1 brcs as in convullions, or no intervals at all as in fixed 
i pa (ms. 

6. A quantity of ftimjulqs greater than the laft, or longer con- 
tinued, produces a paralyfis of the organ. In many cafes this para- 
Jyfis is only a temporary efted, as on looking long on a fmall area of 
bright red lilk placed on a Iheet of white paper on the floor in a ftrdng 
light, the red lilk gradually becomes paler, and at length difappears; 
which evinces t that a p^rt of the retiiA, by being violently excited, 
becomes for a time unafieded by tbt ftimulus of that colour. Thus 
cathartic medicines, opiates, poifons, contagious matter, ceafe to in- 
fluence our fyftem after it lias been habituated to the ufe of them, 
except by the exhibition of increafed quantities of them; our fibres 
not only become unafFeded Ijy ftimuli, by which they have previ- 
oufly been violently irritated, as by the matter of the fmall-pox or 
meafles; but they alio become unafFeded by lenfation, where 
the violent exertions, which difabled them, were in confequence 
of too great quantity of lenfation. And laftly the fibres, which 
become difobedieut to volition, are probably difabled by their too 
violent exertions in confequedce of too great a quantity of vo- 
lition. 

After every exertion of our fibres a temporary paralyfis fucceeds, 
whence the intervals of all mulcular contradions, as mentioned in 
No. 3 and 4 of this Sedion ; the immediate caufe of theft more per- 
manent kinds of paralyfis is probably owing Jn the lame manner to 
the too great exhauftion of tHc lpirit* of animation in the affededpart; 
fo that a llronger ftimulus is required, or one of a different kind from 
that, which occafioned thofe too violent contradions, to again excite 
the affeded organ into adivity; and if a ftro/iger ftimulus could be 
applied, it muft again induce paralyfis. 

For thefe powerful ftimuli excite pain at the fame time, tint they 
produce irritation ; and this pain not only excites fibrous motions bv 
its ftimulus, but it alfo produces volition ; and thus all thefe ftimuli 
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ailing at the lame time, and fometimes with the addition of their a£- 
Ibciations, produce lb great exertion as to expend the whole of the 
hnlorial power in the 'affected fibres. 


V. Of Slimulfts lefs than natural. 


1. A quantity of ftimulus lefs than natural, producing a decreafed 
exertion of fenforial power, occasions ah accumulation of the general 
quantity of it. This circumftance is obfervable in the hamuplagia, 
in which the patients are perpetually moving the mufcles, which are 
uuaffedted. On this account we awake with greater vigour after 
fleep, becaule during lb many hours, the greajt ufual expenditure of 
fenforial power in the performance of voluntary actions, and in the 
exertions of our organs of fenfe, in confequcnce ©f the irritations oc- 
cafioned by .external objects had been lulpended, and a confequcnt ac- 
cumulation had taken place. 

In like manner the exertion of the fenforial power lefs than natural 
in one part of the fyftcm, is liable to produce an increafe of the ex- 
ertion of it in fomc other part. Thus by the aftion of vomiting, in 
which the natural exertion of the motions of the ftomach are de- 
ftroyed or diminilhed, an increafed abforption of the pulmonary and 
cellular lymphatics is produced, as is known by the increafed abforp- 
tion of the fluid depofited in them in dropfical cafes. - But thefc par- 
tial quiefcences of fenforial power are alfo fometimes attended with 
other partial quiefcences, which lympathize with them, as cold and 
pale extremities from hunger. Thefe therefore are to be afbribed to 
the aflociations.of fympathy explained in Se£h XXXV. and not to the 
^c^ral accumulation of fenforial power. 

2 . A quantity of ftimulus lefs than natural, applied to fibres pre- 
vioufly accuftomed to perpetual ftimulus, is fucceedcd by accumula- 

8 tion 
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tion of fenforial power in the affcfled organ. The truth of this pro- 
pofition is evinced, becaufe a flimulus lefs than natural, if it be 
fomewhat greater than that .above mentioned, will excite the organ 
fo eircumftaneed into violent activity. Thus on a frofty day with 
wind, the face of a perfon expofed to the wind is at firft pale and 
fhrunk; but on turning the face from the wind, it becomes i’oon of 
a glow with warmth aud flufhing. The glow of the lkin in emerg- 
ing from the cold-bath is owing to the «fame caufe. 

It docs not ’appear, that an accumulation of fenforial power above 
the natural quantity is acquired by thofe mufcles, which are not fub- 
ject to perpetual flimulus, as the locomotive mufcles : thefc, after the 
greateft fatigue, only acquire by reft their ufual aptitude to motion; 
whereas the vafeular fyftem, as the heart and arteries, after a fhort 
quiefcence, arc thrown juto violent action by their natural quantity of 
flimulus. 

Neverthelefs by this accumulation of fenforial power during the 
application of decreafed flimulus, and by the exbauftion of it during 
the action of increafcd flimulus, it is wifely provided, that the ac- 
tions of the vafeular mufcles aiid organs of fenfe are hot much de- 
ranged by 1 mall variations of flimulus; as the quantity of fenforial 
power becomes in fome meafure inverfely as the quantity of fli- 
mulus. 

3. A quantity of flimulus lefs than that mentioned above, and 
continued for fome time, induces pain in the affedlcd organ, as the 
pain of cold in the hands, when they are imnferfed in fnow, isowing 
to a deficiency of the ftimulation of heat.. Hunger is a pain from the 
deficiency of the ftimulation of food. f’ain in the back at the com- 
mcnccmqpt of ague-fits, and the head-achs which attend feeble peo- 
ple, are pains from defect of flimulus, and are hence relieved by opi- 
um, cftential oils, fpirit of wine. 

As the pains, which originate from defeat of flimulus, only occur 
in thofc parts of the fyftem, which have been previoufly fubje&ed to 
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perpetual ftimulus; and as an accumulation of fcnforial power is pro- 
duced in the quiefccnt organ along with the pain, as in cold or 
hunger, there is rcafon to believe, that fhe pain is owing to the ac- 
cumulation of fenfbrial power. For, in the locomotive mufcles, in 
the retina of the eye, and other organs of fenfes, no pain occurs from 
the abfence of ftimulus, nor any great accumulation of fenforia! 
power beyond their natural quantity, fince thefc organs have lint 
been uled to a perpetual fupply of it. There is indeed a greater ac- 
cumulation occurs in the organ of vifion after its quiefcence, becaule 
it is 1 'ubjeCt to more conftant ftinfulus. 

4. A certain quantity of ftimulus left than, natural induces the 
moving organ into feebler and more frequent contractions, as men- 
tined in No. I. 4. of this Section. For each cont'raCtion moving 
through a lefs fpace, or with lefs force, that js, with lefs expendi- 
ture of the ipirit of animation, is fooner relaxed, and the l'pirit of ani- 
mation derived at each interval into the aCting fibres being lefs, thefe 
intervals likewife be,comc fliorter. lienee the tremours of the hands 
of people accuftomed to vinous fpirit, till they take their ufual ftimu- 
lus; hence the quick pulfe in- fevers attended with debility, which 
is greater than in fevers attended with ftrength; ira the latter the 
pulfe feldom beats above 120 times in a minute,, in the former it fre- 
quently exceeds 140. 

It muft be obferved,, that in this and the two following articles the 
decreafed aCtion of the fyftem is probably more frequently occafioned 
by deficiency in the quantity of fcnforial- power, than in the quantity 
of ftimulus. Thus thofe feeble conftitutiores which have large pupils 
of their eyes, and all who labour under nervous fevers, feerri to owe 
their want, of natural quantity of activity in the lyftem to the defici- 
ency of fenforial power; fince, as far as can be feen, they frequently 
poffefs the natural quantity of ftimulus. 

5. A certain quantity of ftimulus, lefs than that above mentioned, 
inverts the order, of fucceflivc fibrous contractions ; as in vomiting 

j - the 



. Secx XIT. 6. OF. STIMULUS AND EXERTION, 


• 

the vermicular motions of the ffomach and duodenum are inverted, 
.and their contents eje&ed, which is probably owing to the exhauftiou 
of the fpirit of animation in. tfye acting mufcles by a previous exceliive 
ilimulus, as by the root of ipecacuanha, and the confequcnt defeft 
of fehforial power. The fame retrograde motions affect the whole 
inteftinal canal in ileus; and the oefophagus in globus hyftericus. 

* See this further explained in Sedt. XXIX. No. 11. on Retrograde 
Motions. , • 

I muff: obferve, alfo, that fomething fimilar happens in the pro- 
duction of our ideas, or fenlual motions, when they are too weakly 
excited; when any oije is thinking intenfely about one thing, and 
carclefsly converling about another, he is liable to ufe the word of a 
contrary meaning to that which he defigned,. as cold weather for hot 
weather, fummer for winter. 

6 . A certain quantity of ftimulus, lefs than that above mentioned, 
is fucceeded by paralyfis, firfl: of the voluntary and fenfitive motions,, 
and afterwards of thole of irritation and of affbei^tion, which conlti- 
fiutes death. 


VI. Cure oj increajed Exertion, 

i. The cure, which nature has provided for the increaled exertion 
of any part of the lyffem, confifts in the coqfeqnent expenditure of 
the fenlorial power. But as a greater torpor follows this exhauftion of 
feuforial power, as explained in the next paragraph, and a greater ex- 
ertion fucceeds this torpor, the conftitution frequently finks under 
thefe iucreafing libi ations between exertion and quicfcence; till at 
length complete quicfccnce, that is, death, clofes the fccne. 

For, during the great exertion of the lyffem in the hot fit of fever, 
an increafc of ffimulus is produced from the greater momentum of 

the 



94 


OF STIMULUS AND PXERTIO^. Sect. XII. 6. 

the blood, the greater diftention of the heart and arteries, and the in- 
creafcd production of heat, by the violent a&ions of the fyftem oc- 
cafioncd by this augmentation of ftimulus, the feiiforial power be- 
come.^ diminifhed in a few hours much' beneath its natural quantity, 
the vcflcls at length ceafe to obey even thefe great degrees of ftimulus, 
as fhewn in Sett. XL. 9. 1. and a torpor of the whole or of a part of 
the fyftem enfucs. 

Now as this fecond cold fit commences with a greater deficiency of 
fenforial power, it is alfo attended with a greater deficiency of ftimu- 
lus than in the preceding cold lit, that is, with lefs momentum of 
blood, lefs diftention of the heart. On this account the fecond cold 

1 

lit becomes more violent and of longer duration than the firft; and as 
a greater accumulation of fenforial power muff be produced before the 
l'yftem of veffels will again obey the tfiminifhqd ftimulus, it follows, 
that the fecond hot fit of fever will be more violent than the former 
one. And that unlefs fomc other caufes countered: either the violent 
exertions iu the hot fit, or the great 'torpor in the cold fit, life will 
at length be extinguilhed by the expenditure of the whole of the 
lenforial power. And from hence it appears, that the true means of 
curing fevers muft be fuch as decrcafe the action of the lyftem in the 
hot fit, and incrcafe it in the cold fit ; that is, fuch as prevent the 
too great diminution of fenforial power in the hot fit, and the too great 
accumulation of it in the cold one. 

2. Whert the exertion of the lenforial powers is much increafed, 
as in the hot fits of fever or inflammation, the following are the ufual 
means of relieving it. Dccreafe the irritations by blood-letting, and 
other evacuations; by cold water taken into the ftomach, or injected 
as an enema, or ufed ‘externally ; by cold air breathed into the lungs, 
and diffufed over the ikin ; with food of lcls ftimulus than the patient 
has been accuftomed to. 

3* As a coM fit, or paroxyfm of inactivity of iome parts of the 
fyftem, generally precedes the hot fit, or paroxyfm of exertion, by 
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which the fenforial power becomes accumulated, this cold paroxyfm 
# fhould be prevented by ftimulant medicines and diet, as wine, opium, 
bark, warmth, cheerfulness, jyiger, furprife. 

4. Excite into greater aft ion fome other part of the fyftcm, by 

which means the fpirit of animation may be in part expended, and 
thence the inordinate aftions of the difeafed part may be leffened. 
Hence when a part of the {kin afts violently, as of the face in the 
eruption of the fmall-pox, if the feet .bp* cold they lliould be covered. 
Hence the ufe of a bliftcr applied near a topical inflammation. Hence 
opium and warm bath relieve pains laoth from cxcefs and defeft. of 
ffimulus. . 

5. Firft increafc the general fHmulation above its natural quantity, 
which mav in lome degree exha # uft the fpirit of animation, and then 
decreafe the {Simulation beneath its natural quantity. Hence after- 
fudorific medicines and warm air, the application of refrigerants may. 
have greater effect, if they could be adminiftered without danger of 
producing too great torpor of fome part of the lyffem ; as frequently 
happens to people in health from coming out of a warm room into the 
cold air, by which a topical inflammation in confequcnce of torpor of 
the mucous membrane of the noftril is produced, and is termed a cold 
in the head. 

VII. Cure of dccreafed Exertion. 

1. Where the exertion of the fenforial powersps much decreafed, 
as in the cold fits of fever, a gradual accumulation of the fpirit x>f 
animation takes place; as occurs in all cafes where inaftivity or tor- 
por of a part of the fyftem exifts ; this accumulation pf fenforial 
power increafes, till ftimuli lefs than natural are fufficient to throw it 

into 
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into adlion, then the cold fit ceafes; and from the adlion of the na- 
tural ftimuli a hot one lucceeds with increafed adtivity of the whole , 
fyftern. 

So in fainting fits, or fyncope, there is a temporary deficiency of 
fenforial exertion, and a confequent quiefcence of a great part of the 
fyftcm. This quiefcence continues, till the fenforial power becomes 
again accumulated in the torpid organs ; and then the ufual diurnal 
llimuli excite the revivefeent parts again into adtion; but as this kind 
of quiefcence continues but a Ihort tiiqe compared to the cold parox- 
yfm of an ague, and lefs affedls* the circulatory fyftem, a lefs luper- 
abundancy of exertion Iucceeds in the organs previoufly torpid, and a 
lefs excels of arterial adlivity. See Sedt. XXXIV. i.'6. 

2. In the dileafes occalioned by a (Jefedl of fenfonal exertion, as in 
cold fits of ague, byfteric complaint, and nervous fever, the follow- 
ing means are thofc commonly ufed. 1. Incrcafe the ftimulation 
above its natural quantity for fomc ^'eeks, till* a new habit of more 
energetic contraction of the fibres is eftablilhed. This is to be done 
by wine, opium, bark, fteel, given at exadt periods, and in appro- 
priate quantities ; for if thefe medicines be given in fuch quantity, 
as to induce the lead degree of intoxication, a debilify fucceeds from 
the ufelefs etfhauftion of fpirit of animation in confequence of too 
great exertion of the mufclcs or organs of fenfe. To thefe irritative 
llimuli Ihould be added the fenfitive ones of cheerful ideas, hope, 
affedtion. 

« 

3. Change the kinds of ilimulus. * The habits acquired by the 
conftitutiou depend on fuch nice circumftances, that when one kind 
of ftimulus ceafes to excite the fenforial power into the quantity of 
exertion neceflary to .health, it is often fufficient to change the Ri- 
mulus for another apparently fimilar in quantity and quality. Thus 
when wine%ceafes to ftimulate the conftitution, opium in appropriate 
dofes fupplies the defedt ; and the contrary. This is alio obferved in 

the 
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of cathartic medicines, when one laics il ; cower, another, 

Id’s dhoacious, will iuccced. Hence a change of diet, 
ilm.til jliti" medic. new is often advantageous in iliiealcs of 

*d O 


Same! !e the org ms, wood motions are afibciatcd with the 
torpid put, i f the ljy lie ni - The actions ol the minute vctfcls of the 
w.rio'm jv.it.-, <■. ih.e external (kin tve not only a'deciated with each 
oik' r, hut aic laongly df /dated \\ it h # thole of l( mv (if the internal 
mcmhianc-, atid uulicuLily of the V.omach, llenc. uh:ii the ex- 
uiion of the f.umach is Ids ’than normal, and iudr.e : 1 ion and hcart- 
1 ' ■ ’ i n Inccted, nothing lo ccit.iinly remove^ tl.de. mptoms as the 
famulus of a Miller oil the back. The cuidncU of the extremities, 
as of the noic, «cais, or fingers, are hence tlie bell indication for the 
1 LlCcd. c hi application of bljftciS. 

5. Dccreale the llimulus for a time. By leflening the q" antity of ha d 
for a minute or two by going into the cold hath, a _,reat accumulat n 
of feniorial power is produced;* for not only the minute velleU of the 
whole external fkin for a time become inactive, as appears by their 
paleiiefs; but tlie minute vellels of the lungs lute much of their ac- 
tivity alio bv concert with thole of the lkm, as appears from the dif- 
ficulty of breathing at firft going into cold water. On emerging 
from the bath the feniorial power is thrown into great exertion by 
the llimulus of the common degree of the warmth of the at mo- 
fphere, and a great production of animal heat is the cdifequcnce. 
The longer a perl'cm continues in the cold b«ath the greater mull: iie 
the prelent inertion of a great part ol the lyltem, and in coulequence 
a greater accumulation 1 of fenforial power. Whence M. Pome re- 
commends fume melancholy patients to be kept from two to fix hours 
in Ipring-watcr, and in baths Hill colder. 

6 . Decreale the llimulus for a time below the natural, and then 
incrcalc it above natural. The efted of this proccfs, improperly uled, 
is Icon in giving much food, or applying much warmth, to thole 

VoL. i.° O 
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who have been previoufly expofed to great hunger, or to great cold. 
The accumulated fenforial power is thrown into fo violent cxei'tion, 
t!'.at iuflauun.il ions and mortifications fupervene, and death doles' the 
(ntdlrophc. I:i‘ many diicafes this method is the rnoft fuccefsHu ; 
hence the bail, in agues produces more certain efired after the pievi- 
0115 exhibition of emetics. In difeales attended with violent pain, 
opium has double the died, if vcneledion and a cathartic have been 
previoufly ufed. On this feetns to have been founded the luccefsfui 
j mm dice of Sydenham, who ufed vendedion and a cathartic in chlo- 
rofis before the exhibition of the bark, ftccl, and opiates. 

7 • I’rcvent any unncccfiary expenditure of fenlorial power. Hence 
in fevers with debility, a decumbent poHureis preferred, with filence, 
little light, and fuch a quantity of heat as may prevent any chill lcn- 
fation, or any coldnefs of the extremities. The pulfe of patients in 
fevers with dcb lity increafts in frequency above ten pulfations in a 
minute on their riling out of bed. For the expenditure of fenforial 
power to preferve an crcd poflurc of the body adds to the general de- 
ficiency of it, and thus a (Teds the circulation. 

8 . The longer in time and the greater in degree the quiefcence or 
inertionofan organ has been, fo that it Hill retains lift or excitability, 
the lcls Himulus fhould at firft be applied to it. The quantity of Hi- 
mulation is a matter of great nicety to determine, where the torpor 
or quiefcence of the fibres has been experienced in a great degree, or 
for a confiderable time, as in cold fits of the ague, in continued fevers 
with great debility, or > in people, famifhed at lea, or perifhing with 
cold. I11 the two la ft cafes, very minute quantities of food fhould be 
fir ft fupplied, and very few additional degrees of heat. In the two 
former cafes, but liftle Himulus of wine or medicine, above what 
they had been lately aceultomeil to, fhould be exhibited, and this at 
frequent and Hated intervals, fo that the efted of one quantity may 
be obferved before the exhibition of another. 

If thefc circumHances arc not attended to, as the fenforial power 
4 becomes 
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becomes accumulated in the quiefeent fibres, an inordinate exertion 
take* place by the increafe of Aimulus ailing on the accumulated 
quantity of ienforial powei , and either the paralylls, or death of tie* 
contrailde fibres enfucs, 'from the total expenditure of the leufori.il 
power in the a fleeted organ, owing to this increafe of exertion, like 
the debility after intoxication. Or, lecondly, the violent exertion., 
abiive mentioned produce painful fenfation, which becomes a new 
ftimulus, and by thus producing inflammation, and increaling the 
activity of the'fibres already too great, fooncr exhaufts the whole of 
the fenforial power in the ailing oijgan, and mortilication, that i ., 
the death of the part, fupervenes. 

Hence there have b’een many in fiances of people, whole limbs have 
been long benumbed by expofure to cold, who have loll them by 
mortilication on their being tob haflily brought to the lire; and of 
others, who were nearly familhed at fen, who have died foon after 
having taken not more than an ufual meal of food. I have heard of 
two well-attefted inftances of patients in the cold fit of ague, who 
have died from the exhibition of gin and vinegar, by the inflammation 
which enfued. And in many fevers attended with debility, the un- 
limited ule of wine, and the wanton application of bhflers, I believe, 
has deftroyed numbers by the debility conlequent to too great Aimu- 
lation, that is, by the exhauflion of the Ienforial power by its in- 
ojdinatc exertion. 

Wherever the lea ft degree of intoxication exids, a propoition.il de- 
bility is the coufequcncc; but there is a golden rule by which the 
neceflary and uleful quantity of flimulus in fevers with debility may 
be afeertained. When wine or beer are exhibited either alone or di- 
luted with water, if the pulie becomes flower ’the flimulus is of a 
proper quantity; and fhould be repeated every two or three hotirs, 
or when the pulle again becomes quicker. 

Tn the chronical debility brought 011 by drinking fpirituous or fer- 
mented liquors, there is another golden rule by which l have fucccfl- 
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fully tin ('(flt'd l lie quantity of ipirit which they may lafely lefl'cn, for 

there n no other means by which they can recover their health. It 
Ihould he premiled, that where the power of digeftion in theft pa- 
tients is totally dellroycd, there is not much realba to expert a return 
!o healthful vigour. 

I have directed feveral of thefe patients to omit one fourth pait of 
the quantity of vinous fpirit they have been lately accuftomed *to, 
and if in a fortnight their appetite incrcales, they aie adviled to omit 
another fourth part'; but if they perceive that their digeftion become.-, 
impaired from the want of tins quantity of lpirituous potation, they are 
advilcd to continue as they are, and rather bear the ills they have, 
than rilk the encounter of greater. At the fame time flelh-meat with 
or without lpice is recommended, with Peruvian -bark and Reel in 
fmall quantities between their , meals,' and half a grain of opium or a 
grain, with five or eight grains of rhubarb at night. 
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SECT. XIII. 

OF VEGETABLE ANIMATION. 

I. I. Vegetables ye irritable , mimofa , dioxva mujcipula. Vegetable fecretiom. 
2. Vegetable buds are inferior animals, are liable to greater or lefs irritability. 
I . Stamens and ftjlils of plants /hew ntarks cf fenfildlily. III. Vegetables poj- 
Jefs fome degree of volition. IV Motions of plan's are officiated like tbifle of 
animals. V. i . Vegetable Jlruflure like that of animals , tbdr anthers and /lig- 
nias arc living creatures. Male-flowers of Vallifneria. 2 . IV briber vegetables 
pojfefs ideas ? ‘■They have organs of Jenfe as of touch and fuel!, and ideas of exter- 
nal things ? 


I. 1 . The fibres of the vegetable world, as well as thofe of the 
animal, are ex<. itable into a variety of motion by irritations of ex- 
ternal objects. This appears particularly m the mimola or fenfitive 
plant, whole leaves contraft on the flighted injury; thedionan muf- 
cipula, which was lately brought over from the marfhes of America, 
preients us with another curious inftancc of vegetable irritability ; its 
leaves are armed with fpiues on their upper edge, and are f pi cad on 
the ground around the item ; when an inieeft^ creeps on any of them 
in its paflage to the flower or feed, "the leaf fliuts up .ike a fleel rat- 
trap, and dedroys its enemy. Sec Botanic Garden, Part II. note on 
Silenc. 

The various fecretions of vegetables, as of odour, fruit, gum, 
refin, wax, honey, feem brought about in the lame manner as in the 
glands of animals; the tadcleis moidure of the eaith is converted by 
the hop-plant into a bitter juice; as by the caterpillar in the nut- 
8 fhell 
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fhell the fweet kernel is converted into a bitter powder. While the 
power of abforption in the roots and barks of vegetables is e'xcitcd 
into action by the fluids applied to their mouths like the la&eal's and 
lymphatics of animals. 

z. The individuals of the vegetable world may be confidered as in- 
ferior or lefs perfedt animals ; a tree is a congeries of many living- 
buds, and in this relpcdl refembles the branches of coralline, which 
are a congeries of a multitude of animals. Each of thcle buds of a 
tree has its proper leaves or petals for lungs, produces its viviparous 
or its oviparous oflspiing in buds or feeds; has its own roots, which 
extending down the flem of the tree arc interwoven with the roots 
of the other buds, and form the bark, which is the only living part 
of the flem, is annually renewed, and is fuperinduced upon the 
former bark, which then dies, and with its ftagnated juices gradually 
hardening into wood forms the concentric circles, which we fee in 
blocks of timber. 

The following circumftances evince the individuality of the buds of 
trees. Firft, there are many trees, whofc whole internal wood is 
perifhed, and yet the branches are vegete and healthy. Secondly, 
the fibres of the barks of trees are thiefly longitudinal, refemblin" 
roots, as is beautifully feen in thole prepared barks,’ that were lately 
brought from Otaheita. Thirdly, in horizontal wounds of the bark 
of trees, the fibres of the upper lip are always elongated downwards 
like roots, but thofc of the lower lip do not approach to meet them. 
Fourthly, if you wrap wet mofs round any joint of a vine, or cover 
it with moift earth, roots will Khoot out from it. Fifihly, by the 
inoculation or engrafting of trees many fruits are produced from one 
Item. Sixthly, a pew tree is produced from a branch plucked from 
an. old one, and fet in the ground. Whence it appears that the buds 
of deciduous trees are fo many annual plants, that the bark is a con- 
texture of the roots of each individual bud; and that the internal wood 


is 
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is of no other ufe but to fupport them in the air, and that thus they 
.referable the animal world in their individuality. 

The irritability of plants,, li^e that of animals, appears liable to be 
increafed or dccreafed by habit; for thofe trees or flirubs, which arc 
brought from a colder climate to a warmer, put out their leaves and' 
blofloms a fortnight fooner than the indigenous ones. 

Profcflor Kalin, in his Travels in New York, obferves that the 
apple-trees brought from England bloftbjti a fortnight fooner than the 
native ones. In our country the flirubs, that are brought a degree 
or two from the north, are obferved* to flourifli better than thofe, 
which come from the.foufrh. The Siberian barley and cabbage arc 
faid to grow larger in this climate than the fimilar more fouthern ve- 
getables. And our hoards of rpots, as of potatoes and onions, ger- 
minate with lefs heat in* fpring, after they have been accuftomcd to 
the winter’s cold, than in autumn after the fummer’s heat. 

II. The ftamens and piftils of flowers (hew evident marks of fen- 
fibility, not only from many of the ftamens and fome piftils approach- 
ing towards each other at the fcafon of impregnation, but from many 
of them doling their petals aiuUcalyxes during the cold parts of the 
day. For this cannot be aferibed to irritation, becaule cold means a 
defeat of the ftimulus of heat ; but as the want of accuftomed ftimuli 
produces pain, as in coldnels, hunger, and third of animals, thelc 
motions of vegetables in doling up their flowers muft be alcribcd to 
the dilacreeable fenfation, and not to the irritation of cold. Others 
dofe up their leaves during dafknefs, ‘which, like the former, cannot 
be owing to irritation, as the irritating material is withdrawn. 

The approach of the anthers in many flowers to the ftigmas, and 
of the piftils of fome flowers to the anthers, muft be aferibed to tlie 
paftion of love, and hence belongs to fenfation, nut to irritation. 

III. That the vegetable world poflclTes fome degree of voluntary 
powers, appears from their neceffity to deep, which wc have fhewn 
in Scd. XVIII. to conlift in the temporary abolition of voluntary 

power,' 
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power. This voluntary power feems to be everted in the circular 
movement of the tendrils of vines, and other climbing vegrt ddes ; , 
or in the efforts to turn the upper lurfs.ee of their leaves, or theii 
flowers to the light. 

IV. The aflbeiations of fibrous motions are obfervab’e in the ve- 
getable world, as well as in the animal. The divilions of the leave: 
of the fcnfitive plant have been nccuHomed to contrail at the lam.- 
time from the ablcnce of light; hence if by any other circumllance, 
as a (light (Iroke or injury, one divifion is irritated into coot raft ion, 
the neighbouring ones contrail ‘alfo, from their motions being afloci- 
ated with thole of the irritated part. So the., various (lamina of the 
clals of (yngenefia have been accuftomed to contrail together in the 
evening, and thence if you (Emulate one of them with a pin, accord- 
ing to th‘c cxpciirnent of M. Colvolo, they all contrail from their ac- 
quired aflociations. 

To evince that the collapfing of the fcnfitive plant is not owing to 
any mechanical vibrations propagated along the whole 'branch, when 
a fingle leaf is (truck with the finger, a leaf of it was (lit with (harp 
fciflbrs, and forne fcconds of time pafled before the plant feemed fal- 
lible of the injury; and then the whole branch eolfipfed as far as the 
principal ( 1 cm: this experiment was repeated fevcral times with the 
lead pofliblc impulfe to the plant. 

V. 1. For the numerous circum fiances in which vegetable buds 
arc analogous to animal.;, the reader is referred to the additional notes 
at the end of the Botanic Garden, Part 1. It is there (hewn, that 
the roots of vegetables referable the hdlcal fy (lem of animals; the 
fap-veflcls in the gaily fpring, before their leaves expand, are analo- 
gous to the placental vc.(T:Is of the foetus; that the leaves of land- 
plants refcmble lungs, and thofc of aquatic plants the gills of fifh; 
that there .are other lydems of veflels rel'embling the vena portarum 
of quadrupeds, or the aorta of fi(h; that the digellive power of ve- 
getables is fimilar to that of animals converting the fluids, which they 

abforb, 
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abfoib, into fugar; that their lends relcmble the eggs of animals, 
^and ^their buds and bulbs their viviparous offspring. And, laflly, 

that the anthers and Aigmas are real animals, attached indeed to their 

0 • • ... 

parent tree like polypi or coral inlecls, but capable of Ipontaneous 
motion; that they are afledted with the palflon of love, and furnifhed' 
with powers of reproducing their Ipecies, and aie fed with honey like 
the 'moths and butterflies, which plunder their nectaries. See Bota- 
nic Garden, Part 1 . add. note XXXIX. * 

■ The male flowers of vallifneria approach ftill nearer to apparent- 
animality, as they detach themfclves from the parent plant, and 
float on the furface of the water to the female ones. Botanic Garden,. 
Part II. Art. Vallifneria. Other flowers of the clafles of monccia and 
diccia, and polygrtmia, difeharge the fecundating farina, which float- 
ing in the air is carried tp the lfigma oflthe female flowers, and that 
at confiderable diftances. Can this be elicited by any fpccific attrac- 
tion ? or, like the di flu flon of the odorous policies of flowers, is it 
left to the currents of winds, ‘and the accidental milcarriagcs of it 
counteraited by the quantity of its produilion ? 

2. This leads us to a curiou^ enquiry, whether vegetables have 
ideas of external things? As all our ideas arc originally received by 
our fenles, the queftion may be changed to, whether vegetables 
poflels any organs of fenfe? Certain it is, that they poflels a lenl'e of 
heat and cold, another of moiflure and drynefs, and another of light 
and darkuefs; for they dole their petals occationally from the pre- 
l'ence of cold, moiflure, or darknels. And* it has been already 
Ihewn, that thel'c aitions cannot be performed limply from irritation, 
becaufe cold and darknels are negative quantities, and on that ac- 
count lenfation or volition are implied, and in conlequcnce a lenfy- 
rium or union of their nerves. So when ; wc go into the light, we 
contrail the iris; not from any ftimulus of the light on the fine 
mufclcs of the iris, but from its motions being aflociated with rl e 
fenfation of too much light on the retina : which could not take 
Vol. I. P place 
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place without a fenforium or center of union of the nerves of the 
iris with thofe of vifion. See Botanic Garden, Part I. Canto -i, 

, . i» '■ 

1. 440. note: 

Befides tliefe organs of fenfe, which diftinguifli cold, moifture, 
and darknefs, the leaves of mimofa, and of dionzea, and of drafera, 
and the ftamens of many flowers, as of the berbery, and the numerous 
clafs of fvngcncfia, arc fen Able to mechanic impad, that is, they 
poflefs a fenfe of touch, as *well as a common fenforium; by the 
medium of which their mufcles are excited into ad ion. Laftly, in 
many flowers the anthers, when mature, approach the fligma, in 
others the female organ appi caches to the male. In a plant of collin- 
fonia, a branch of which is now before me, the two yellow ftamens 
are about three eights of an inch high, and diverge ‘from each other, 
at an angle of about fifteen degrees, the pur.ple ftvle is half an inch 
high, and in lome flowers is no\. applied to the ftamen on the right 
hand, and in others to that ot the left; and will, I funoolc, chan "e 
place to-morrow in. thofe, where the anthers have not yet efluled their 
powder. 

I afk, by what means are the antlers in many flowers, and ftigmas 
in other flowers, directed to find their paramours? How do either of 
them know, that the other exifts in their vicinity ? Is this curious kind 
of ftorge produced by mechanic attradion, or by the fenfation of love? 
The latter opinion is lupported by the ftrongeft analogy, becaule a 
reproduction of the fpccies is the confequcnce; and then another organ 
of fenfe muft he vvanttd todiied thefc vegetable amourettes to find 
each other, one probably analogous to our fenle of fmcll, which in 
the animal woi Id direds the new-born infant to its fourcc of nou- 
rUhmcnt, and they may thus poflefs a faculty of perceiving as well 
as of producing odours. 

Thus, befides a kind of taftc at the extremities of 1 heir roots, fimi- 
iar to that of the extremities of our ladeal veflels, for the purpofe of 
felcding their proper food : and befides different kinds of irritability 

refiding 
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reading in the various glands, which feparate honey, wax, refin, and 
, othey juices from their blood ; vegetable life feems to pofTefs an organ 
of lenfe to diftinguifh the variations of heat, another to diftinguilh 
the varying degrees of moifture, another of light, ailother of touch, 
and probably another analogous toour fenfe of l'mell. To thefic rauft 
be added the indubitable evidence of their pafiion of love, and I think 
we may truly conclude, that they are furmlhed with a common fen- 
lorium belonging to each bud, and that they mull occafionally repeat 
thofe perceptions either in their dreams or waking hours, and confc- 
qucntly poflefs ideas of fb many of the* properties of the external world, 
and of their own exiftenco. 
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SECT. XIV. 

OF THE PRODUCTION OF IDEAS. 

I. Of material and immaterial beings. Dobfrine of St. Paul. , 11 . 1. Of the fenfe 
of touch. Of folidity. 1. Of figure. ,Motion. ‘Time. Place. Space. 

Number, j. Of the penetrability 'of matter. 4. Spirit of animation pojfejfes 
folidity, figure, vifibili/y, &V. Of fpirits and angels. 5. The exijlence of ex- 
ternal things. III. Of vifion. IV. Of hearing. V. Of fmell and tajle. 
VI. Of the organ of fenfe by which we perceive heat and cold, not by the fenfe of 
touch. VII. Of the fenfe of ex/evfion , the whole of the locomotive mufcles may be 
confulered as one organ of fenfe. VIII. Of the fenfes of hunger, tbirft, want of 
frefij air, fuelling ihildien, and luft. IX. Of many other organs of fenfe belong- 
ing to the glands. Of painful fenfations from the excefs of light, prejfure, heat, 
itching , cm fits, anJelebfvicity. 

i 

I. PHILOSOPHERS have been much perplexed tq underftand, in 
At hat manner we become acquainted with the external world; info- 
much that Dr. Bcrkly even doubted its cxillencc, from bavin"; ob- 
ferved (as he thought) that none of our ideas rcfemblc their cor- 
respondent objefts. Mr. Hume aflerts, that our belief depends on the 
greater diflindnefs or energy of, our ideas ficm perception; and Mr. 
Reid has lately contended, that our bplief of external objects is an in- 
nate principle neceflarily joined with our perceptions. 

So true is the older vation of the famous Malbranch, “ that our 
fenfes arc not triven us to dilcover the eflences of things, but to ac- 
quaint us with the means of piderving our exigence,” (L. I. ch. v.) 
a melancholy reflection to philofophers ! 

Some philofophers have divided all created beings into material and 
. immaterial : 
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immaterial: the former including all that part of being, which obeys 
thcYriechanic laws of a&ion and reaction, but which can begin no 
motion of itlelf ; the other is the caule of all motion, and is cither 
termed the power of gravity, or of fpecitlc attraction’ or t he i'pirit of 
animation. This immaterial agent is luppoled to exilt in or with- 
matter, but to be quite diftindt from it, and to be equally capable of 
existence, after the matter, which now poddies it, is decompofcd. 

Nor is this theory ill lupported by atydogv, (nice heat, eledtricitv, 
and magnetifm*, can be given to or taken from a piece of iron ; and 
mu ft therefore exift, whether feparafced from the metal, or combined 
with it. From a parity of realoning, the Ipirit of animation would 
appear to be capable of exifting as well leparatelv from the body as 
with it. 

I beg to be underftood, thatT do not with to dilputc about words, 
and am ready to allow, that the powers of gravity, Ipccific attraction, 
eledlricity, magnetifm, and even the fpirit of animation, may confift 
of matter of a finer kind ; and to believe, with > St. Paul and Mal- 
branch, that the ultimate caule only of all motion is immaterial, that 
is God. St. Paul fays, “ in him we live and move, and have our 
being;” and, in the 15th chapter to the Corinthians, diftinguifhes 
between the pfyche or living fpirit, and the pneuma or reviving 
Ipirit. By the words fpirit of animation or fenlorial power, I mean 
only that animal life, which mankind policies in common with brutes, 
and in fume degree even with vegetables, and leave the confideration 
of the immortal part of us, vyhich is, the object of religion, to thole 
who treat of revelation. 


II. 1. Of the Set ft' of Touch, 

Tiie fir ft idea we become acquainted with, arc thofe of the 
fenfe of touch ; for the foetus muft experience fome varieties ot agi- 
tation. 
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tation, and exert fume mufcular action, in the womb; and may with 
great probability be fuppoled thus to gain Tome ideas of its own figure, 
of that of the uterus, and of the tenacity of the fluid, that furrounds 
it, (as appears fiom the facts mentioned m the fucceeding Scdtion 
upon Inltindl.) 

Many of the organs of fenfe are confined to a fmall part of the 
bodv r , as the nofhils, car, or eye, whilft the fenfe of touch is dif- 
fufed over the whole ikin, but exifts with a more exquifite degree of 
delicacy at the extremities of the Augers and thumbs, *and in the lips. 
The fenfe of touch is thus very commodioufly difpofed for the pur- 
pofe of encompatling fmallcr bodies, and for adapting itfelf to the in- 
equalities of larger ones. The figure of fmall bodies feems to be 
learnt by children by their lips as much as by their fingers ; on which 
account they put every new objedt to their .mouths, when they are 
fatiated with food, as well as when they are hungry. And puppies 
!eem to learn their ideas of figure principally by the lips in their mode 
of play. 

We acquire our tangible ideas of objedts either by the Ample pref- 
furc of this organ of touch againft 3 lolid body, or by moving our 
organ of touch along the lurfacc of it. In the former cafe vve learn 
the length and breadth of the objedt by the quantity of our organ of 
touch, that is imprefled by it : in the latter cafe we learn f he length 
and breadth of objedls by the continuance of their prcfTure on our 
moving organ of touch. 

It is lienee, that we* arc veryflow in acquiring our tangible ideas, 
and veiy flow m reeolhcbng them ; for if 1 now think of the tangible 
ul’M of a cube, that i-', il 1 think of its figure, and of the folidity of 
cvt'iy part oi that figure, I mild conceive myfclf as pa fling my fingers 
'.ver it, and lecm in feme mealurc to feel the idea, as I formerly did 
the impreliion, at the ends of them, and am thus very flow in dif- 
tinflly recollecting it. 

When a body eomprefles any part of our fenfe of touch, what hap- 
pens ? 
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pens ? Firllr, this part of our fenforium undergoes a mechanical 
comprcfilon, which is termed a ftimulus; fccondly, an idea, or con- 
traflion of a part of the organ of fenfe is excited ; thirdly, a motion 
of the central parts, or of the whole fenforium, which* is termed fen- 
latioil, is produced: and thefe three conftitute the perception 01 
folidity. 


2. Of Figure , Motion , e Titne,jPliice, Space , Number . 


No one will deny, that the medulla of the brain and nerves has a 
certain figure; which, as it is diffufed through nearly the whole of 
the body, muff have nearly the figure of that body. Now it follows, 
that the fpirit of animation, or living principle, as it occupies this me- 
dulla, and no other part, (which is evinced by a great variety of cruel 
experiments on living animals,) it follows, that this fpirit of anima- 
tion has alfo the fame figure as the medulla above deferibed. I ap- 
peal to common fenfe ! the fpii’it of animation adts, Where does it 
a£t ? It adts wherever there is the medulla above mentioned ; and 
that whether the limb is yet joined to a living animal, or whether it 
be recently detached from it ; as the heart of a viper or frog will re- 
new its contradtions, when pricked with a pin, for many minutes of 
time after its exfedtion from the body. — Docs it adt any where elfe? 
— No ; then it certainly cxiAs in this part of fpace, and no where 
clfe ; that is, it hath figure; namely, the figure of the nervous 
fyftem, which is nearly the figure of the body. * When the idea of 
iolidity is excited, as above explained, a part of t,hc extenfive organ of 
touch is cotnpicfl'ed by fome external body, and this part of the fen- 
forium lo comp rifled exadlly refembles in figure the figure of the 
body that compn.fied it. Hence, when we acquire the idea of foli- 

8 dity* 
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ditv, we acquire at the fame time the idea of figure ; and this idea 
of figure, or motion of a part of the organ of touch, exa&ly resem- 
bles in its figure the figure of the body that occafions it ; and thus 
exaffly acquaints us with this property of the external world. 

Now, as the whole univerle with all its parts po'fleflcs a certain 
form or figure, if any part of it moves, that form or figure of the 
whole is varied: hence, as motion is no other than a perpetual vari- 
ation of figure, our idea of ^notion is alfo a real refemblance of the 
motion that produced it. 

It may be laid in objedlion to this definition of motion, that an 
ivory globe may revolve on its axis, and that here will be a motion 
without change of figure. But the figure of the particle x on one 
lide of this globe is not the fame figure as the figure of y on the 
other fide, any more than the particles thfmlelves are the fame, 
though they are fnmlar figures; and hence they cannot change 
1 lace with each other without difturbing or changing the figure of 
the whole. 

< 

Our idea of time is from the fame fource, but is more abffradfcd, 
as it includes only the comparative velocities of thefe variations of 
figure ; hence if it be alked. How long was this book in print- 
ing ? it may be anfwercd, Whilft the fun was palling through 
Aries. 

Our idea of place includes only the figure of a group of bodies, 
not the figures of the bodies themfclvcs. If it be afkcd where is Not- 
tinghamfhirc, the anhver is, it is furrounded by Derbyfhirc, Lincoln- 
fhire, and Lcicefterfhire ; hence place is our idea of the figure of one 
body furrounded bv the figures of other bodies. 

The idea of space is a more abftra&ed idea of place excluding the 
group of bodies. 

The idea of number includes only the particular arrangements, or 
difiributions of a group of bodies, and is therefore only a more ab- 

ftratted 



Sect. XIV. 2. .PRODUCTION OF IDEAS. ri, 

(trailed idea of the parts of the figure of the group of bodies ; thus 
whtpii I fay England is divided into forty counties, I only fpeak of 
certain divifions of its figure. 

% f | 

Hence arifes the certainty of the mathematical fciences, as they ex- 
plain thefe properties of bodies, which are exactly refembled by our 
ideas of them, whilft we are obliged to collect almofl all our other 
knowledge from experiment; that is, by obferving the effeils exerted 
by one body upon another. 


3. Of the Penetrability of Matter. 




The impoflibility of two b6die$ exifTing together in the lame fip.tcc 
cannot be deduced from our idea of lolidity, or of figure. As loon as 
u e perceive the motions of objeils that lurround us, and learn that 
we pofl’efs a power to m6ve our own bodies, wc experience, that 
thofe obje&s, which excite in us the idea of lolidity and of figure, op- 
pofe this voluntary movement at our own organs; as whilfl I endea- 
vour to comprefs between my hands an ivory ball into a fpheriod. 
And we are hence taught by experience, that our own body and thole, 
which we touch, cannot exifl in the fame part of fpace. 

But this by no means demonflratcs, that no two bodies can exifl 
together in the fame part of fpace. (Jalilaeo in the preface to his 
works feems to be of opinion,- that matter is dot impenetrable ; Mr. 
Michel, and- Mr. Bofcowich in his Theoria. Philof. Natur. have 
cfpoufcd this hypothefis : which has been lately publifhed by Dr. 
Priefllcy, to whom the world is much indebted for fo many impor- 
tant difeoveries in fcience. (Hift. of Light and Colours, p. 391.) 
uninterrupted paffage of light through tranfparent bodies, of the o 
• trie rethcr through metallic and aqueous bodies, and of the magnetic 
effluvia through all bodies, would leem to give fome probability to thi,-. 

Vor.. 1 . 


x Me 


lee- 


■ 'pinion. 



H4 


PRODUCTION OF IDEAS. 


Sect. XIV. 2. 


opinion. Hence it appears, that beings may exift without pofTcfliiig 
the property of iolidity, as well as they can cxil't without poflL-fljng 
the propu ties, winch excite- our fmell or taftc, and can thence occupy 
fp.icc w ithout detruding other bodies from' it ; but we cannot bc- 
o ine auju.iintv.il with inch beings by our i’cnfe of touch, any more 
than we can with odours or flavours without our fenfes or fmell and 
tafte. 

But that any being can exift without exifting in fpace, is to my 
ideas utterly incomprchcnhble. My appeal is to common fenfe. To 
be implies a when and a where ; the one is comparing it with the mo- 
tions of other beings, and the other with iheir fituations. 

If there was but one object, as the whole creation may be confuler- 
ed as one objedl, then I cannot alk* where it exifts ? for there arc no 
other objects to compare its fituatiofl'^ith. Hence if any one denies, 
that a being exifts in fpace, he ffcrfie&, that there are any other 
beings but that one ; for to anlwer the queftion, “ Where docs it 
exift r” is only to mention the fituation of the objefts that fur- 
round it. 

In the fame manner if it be afkcd — “ When does a being; exift ?” 
The anfwer only fpccifies the lucccftr-e motions either of it It 1 f, or of 
other bodies ; hence to lay, a body exifts not in time', is to lay, that 
there is, or was, no motion in the world. 


4. Of the Spirit of Animation. 


But though there may exift beings in the univerfe, that have not 
the property of Iolidity ; that is, which can poftefs any part of fpace, 
at the lame time that it is occupied by other bodies ; yet there may 
be other beihgs, that can aflume this property of folidity, or difrobe 
themlelves of it occafionally, as we are taught of fpirits, and of an- 
gels ; 
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gels; and it would Teem, that the spirit of animation mult be 
enSucd with this property, otherwife how could it occafionally give 
motion to the limbs of animals ? — or be itfelf flimulatcd into motion 
by the obtrufions of l'urrounding bodies, as of light, or odour? 

If the fpiiit of animation was always necefl'arily penetrable, it could 
not influence or be influenced by the folidity of common matter ; they 
would exi ft together, but could not detrude each other from the part 
of fpace, where they exift ; that is, they could not communicate mo- 
tion to each other. No two things can influence or affect each other , 
which have not fomc property common to both of them ; for to influence 
or a I left another bod^ is to give or communicate fume property to it, 
that it had not before; but how can one body give that to another, 
which it docs not pofl'efs itfel^r-The words implv, that they mufl 
agree in having the power di^J^pulty of poflclling ionic common pro- 
perty. Thus if one body removes another from the pait of fpace, 
that it poiTefTes, it mufl: have the power of occupying that fpace 
itfelf : and if one body communicates heat or. motion to another, 
it follows, that they have alike the property of pofiefling heat or 
motion. * 

II encc the ipirit of animation it the time it communicates or re- 
ceives motion from folid bodies, mult itfelf pofl'efs fomc property of 
folidity. And in coniequcncc at the time it receives other kinds of 
motion from light, it mufl poflefs that property, which light pof- 
lclfcs, to communicate that kind of motion ; and for which no lan- 
guage has a name, unlefs it maybe termed Vifibility. And at the 
time it i» flimulatcd into other kinds of animal motion by the particles 
of lapid and odorous bodies affecting the fenfes of tallc and fmcll, it 
mufl: i Jumble thefe particles of flavour, and of odour, in pofleifing 
iomc fnnilar or correfpondcnt property; and for which language has 
no name, unlefs we may ufc the words Saporolity and Odorolity for 
thole common properties, which are pofl'efied by our organs of tallc 
and fmcll, and by the particles of fapid and odorous bodies ; as the 

Qy word' 



1 1 6 PRODUCTION OF IDEAS. Sect. XIV.. 2. 

words Tangibility and Audibility may exprefs the common property 
poliefitd by our oigans of touch, and of hearing, and by the l/jlid 
bodies or their vibrations, w hich affect thofe organs. 

5. Finally, though the figures of bodies are in truth relembled by 
the tigurc of the pat t of the organ of touch, which is Simulated into 
motion ; and that orgau refembles the folid body, which llimulates 
it, in its property of lolidity ; and though the lenfe of hearing re- 
lcmbles the vibrations of external bodies in its capability of being fti- 
mulated into motion bv thofe vibrations; and though our otha 
organs of fenfe refcmble the bodies, that ftimulate them, in their ca- 
pability of being llimulated by them; and we hence become ac- 
quainted with thefe properties of the external world; yet as vve can 
repeat all thefe motions of our orgaflsngf fenle by the’ efforts of voli- 
tion, or in cnnfequencc of the fenfafioti of plea Cure or pain, or by their 
aflociation with other fibrous motions, as happens in our reveries or in 
llecp, there would ffill appear to be fome difficulty in demonflrating 
the cxiltcncc of any, thing external to us. 

In our dreams we cannot determine this circumftance, bccaufe our 
power of volition is lufpended, and the ftimuli of external objects 
are excluded; but in our waking hours we can ctmipaie our id£as 
belonging to one fenle with thofe belonging to another, and can thus 
diflinguifh the ideas occafioned by irritation from thofe excited by 
Filiation, volition, or aflociation. Thus if the idea of the fvveetnefs 
of lunar fhould be excited in our dreams, the wbitenefs and hardnefs 
of it occur at the lame time by aflociation ; and we believe a material 
lump of fugar prelent before us. But if, in our waking hours, the 
idea of the lweetnefs of fugar occurs to us, the flimuli of furround- 
ing o', jeets, as the edge of the table, on which we prefs, or green 
colour of the giafs, on which we tread, prevent the other ichas of 
the hardnels and whiteuefs of the fugar from being exerted by affoci- 
ation. Or if they fhould occur, we voluntarily compare them with 
the iriitative, ideas of the table or grafs above mentioned, and deteft 
8 their 
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their fallacy. We can thus diftinguifh the ideas caufcd by the ftimuli 
of external objects from thofe, which are introduced by aflociation, 
fcnfation, or volition; and during our waking hours can thus acquire 
a knowledge of the external world. Which neverthelcfs we cannot 
do in* our dreams, becaufe we have neither perceptions of external* 
bodies, nor the power of volition to enable us to compare them with 
the ideas of imagination. 


. III! Of Vtjion. 

• v ■ 

Our eyes obferve a differenctfbf colour, or of (hade, in the pro - 
minences and dcpreflions of objects,, and that thole fluidcs uniformly 
vary, when the fenfc of touch obferves any variation. Hence when 
the retina becomes ftimulated by colours or (hades of light in a certain 
form, as in a circular fpot ; we know by experience, that this is a 
fign, that a tangible body is before us; and that its figure is rcfembled 
by the miniature figure of the part: of the organ of vifion, that is thus 
(limulated. 

Here whilft the (limulated part of the retina refembles exactly the 
vifible figure of the whole in miniature, the various kinds of ftimuli 
from different colours mark the vifible figures of the minuter parts ; 
and by habit w e inffantly recall the tangible figures. 

Thus w hen a tree is the objedft of fight, a part of the retina rc- 
fcmbling a flat branching figure is ftimulated by various (hades of co- 
lours; but it is by fuggeftion, that the gibbofity of the tree, and the 
mofs, that fringes its trunk, appear before us. Thefe arc ideas of fug* 
o-eftion, which we feci or attend to, aflociatcd with the motions of the 
retina, or irritative ideas, which we do not attend to. 

So that though our vifible ideas refenible in miniature the outline 
of the figure of coloured bodies, in other refpe&s they ferve only as 

• a lan- 
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a language, which by acquired aflociations introduce the tangible 
ideas of bodies. Hence it is, that this fcnfc is fb readily deceived by< 
the art of the painter to our amufemen,t and inftru&ion. The reader 
will find much very curious knowledge on this fubje£\ in Bifhop Berk- 
ley’s Eflay on Vifion, a work of great ingenuity. 

The immediate object however of the fenfe of vifion is light; this 
fluid, though its velocity is fo great, appears to have no perceptible 
mechanical impull'e, as was mentioned in the third Section, but feems 
to fiimulate the retina into animal motion by its tranfmiflion through 
this part of the fenforium : fbr though the eyes of cats or other 
animals appear luminous in obfeure places; yet it is probable, that 
none of the light, which falls Oil ;lhe retina, is reflected from it, 
but adheres to or enters into com for t ion with the'choroide coat be- 
The combination of the particles of light with opake bodies, and 
therefore with the choroide coat of the eye, is evinced from the heat, 
which is given out, as in other chemical combinations. For the fun- 
beams communicate no heat in their pafliige through tranfparent bo- 
dies, with which they do not combine, as the air continues cool even 
in the focus of thelargeft burning-glafles, which inti moment vitrifies 
a particle of opaque matter. 


IV. Of the •Organ 'of Hearing. 

It is generally believed, that the tympanum of the ear vibrates 
mechanically, whetvexpofed to audible founds, like the firings of one 
mufical infirument, when the fame notes arc firuck upon another. 
Nor is this opinion improbable, as the m nicies and cartilages of the 
lafvnx art employed in producing variety of tones by mechanical vi- 
bration : fo the mufclcs and bones of the ear feem adapted to increafe 

or 
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or diminifh the tendon 0^ the tympanum for the purpoles of timihr 
rneebatveal vibrations. 

But it appears from difliftion, that the tympanum is not the im- 
nudiatc organ of hearing,* bCit that like the humours and cornea of 
the eye, it is only of ufe to prepare the object for the immediate organ. 
For the portio mollis of the auditory nerve is not fpread upon the’ 
tympanum, but upon the veftibulum, and cochlea, and fcmicircular 
canals of the ear ; while between the tympanum and the expanbon 
of the auditory. nerve the cavity is Arid by Dr. Cotunnus and Dr. 
Meckel to be filled with water; as they had fiequently oblervcd bv 
freezing the heads of dead anifbals before they diflectcd them ; and water 
being a more denfe fluid thangir is touch better adapted to the pro- 
pagation of vibratjons. We that even the external opening 


of the ear is not abfolutely nec^fl^y Foi* the perception of found : for 
feme people, who from th«C'* : iwfe&S* would have been completely 
deaf, have diftinguiflied acute or grave founds by the tieimmrs of a 
Hick held between their teeth propagated along the bones ol the head, 


(Haller. Phyb T. V. p. 295). 

H tnce it appears, that the immediate organ of hearing is not affected 
by the particles of the air themftlvcs, but is ftimulatcd into animal 
motion by the vibrations of them. And it is probable from the loolc 
bones, which are found in the heads of fome fifties, that the vibra- 
tions of water are leniiblc to the inhabitants of that element by a 
flmilar organ. 

The motions of the atmofphere, which we become acquainted with 
by the fetife of touch, are combined with its tolidity, weight, or vis 
inert i.c ; whereas thole, that are perceived by this organ, depend alone 
on its dafticity. But though the vibration of the air is the immediate 
object of the fenfe of hearing, yet the ideas, we receive by this fen If, 
like thole received from light, are only as .1 1 mguage, which by ac- 
quired affociations acquaints us with thole motions of tangible bodies, 

w hicli 
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which depend on their elafticity ; and which we had before learned 
by our fenfe of touch. ' r 


V. Of Smell, and of Tajlc. 

The obje<fts of fmell arc, diflolved in the fluid atniofpherc, and 
thofe of tafte in the faliva, or other aqueous fluid, for the better dif- 
fufing them on their refpe&ive^ organs, which feem to be flimulatcd 
into animal motion perhaps by the chern^l affinities of thefe particles, 
which conftitute the fapidity and odprqiity of bodies with the nerves 
of fenfe, which perceive t hem. 

Mr. Volta has lately obfenr^Nf^|^|»'. circumftance relative to cur 
fenfe of tafle. If a bit of clean a bit of clean (liver be fepa- 

ratcly applied to the tongue and palate no tafte is perceived ; but by 
applying them in contadl in refpedt to the parts out of f '-,c mouth, 
and nearly fo in refpeft to the parts, which are immediately applied to 
the tongue and palate, a (aline or acidulous tafte is perceived, as of a 
fluid like a ftream of cle&ricity palling from one of them to the other. 
This new application of the fenfe of tafte deferves further inveftiga- 
tion, as it may acquaint us with new properties of matter. 

From the* experiments above mentioned of Galvani, Volta, Fow- 
ler, and others, it appears, that a plate of zinc and a plate of lilvcr have 
greater effect than iead and filver. If one edge of a plate of lilvcr 
about the fize of half a crown-piece be placed upon the tongue, and 
one edge of a plate of zinc about the fame fize beneath the tongue, 
and if their oppofite edges arc then brought into contaft before the 
pvint of the tongue, q tafte is perceived at the moment of their coming 
into contaT ; iecondly, if 011c of the above plates be put between the 
upper lip and the gum of the fore- teeth, and the other be placed under 

the 
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the tongue, and their exterior edges be then brought into contadt in 
, a darkifli room, a flafli of light is perceived in the eyes. 

Thefe effedfs I imaginc.onjy fliew the fenfibility of our nerves of 
fenl'e to very fmall quantities of the elcdlric ■ fluid, asitpafles through 
them; for I fuppofe thefe fen fations are occafioned by llight eledfric 
fliocks produced in the following manner. By the experiments pub- 
liflicd by Mr. Benuet, with his ingenious doubler of electricity, which 
is the greateftdifeovery made in that Icjence fincc the coated jar, and 
the cdudtion of lightning fnom the Ikies, it appears that zinc w,;:, 
always found minus, and lilver was dlways found plus, when both ol 
them were in their lepjrate Rate. Hence, when they are placed in the 
manner above deferibed, as foon as their exterior edges come nearly 
into contadf, fo near as to hav£ $t \ extremely thin plate of air between 
them, that plate of air becomeij C^aXged in the fame manner as a plate 
of coated glafs; and is at the fame inftant difeharged through the 
nerves of tafte or of fight, and gives the fenfations, as above deferibed, 
of light or of faporocity ; and only fhews the great fenfibility of thefe 
organs of fenfc to the Aimulusof the clechic fluid in fuddenly palling 
through them. « 


VI. Of the Senfe of Heat. 

There are many experiments in chemical vyrilers, that evince the 
exigence of heat as a fluid element, which covers and pervades all 
bodies, and is attracted by the folutions of forne of them, and is de- 
truded from the combination of others. Thus froth the combinations 
of metals with acids, and from thofe combinations of animal fluids, 
which are termed fecretions, this fluid matter of heat is given out 
amongfl the neighbouring bodies; and in the folutions of falls in wa- 
ter, or of water in air, it is abforbed from the bodies, (hat l'ui round 
Vol. I. R them-; 
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them ; whilft in its facility in pafiing through metallic bodies, and its 
difficulty in pervading refins and glafs, it rcfemblcs the properties of 
the cleftric aura; and is like that excised by friflion, and feems like 
that to gravitate amongft-other bodies in its uncombincd ftate, and to 
find its equilibrium. 

There is no circumftance of more confequence in the animal eco- 
nomy than a clue proportion of this fluid of heat; for the digcftion of 
our nutriment in the flomach and bowels, and the proper qualities of 
all our fecreted fluids, as they are produced or prepared partly by ani- 
mal and partly by chemical prooefles, depend much on the quantity of 
heat; the excefs of which, or its deficiency, alike gives us pain, 
and induces us to avoid the circuroftances that occafion them. And 
in this the perception of heat eflcntiajly di ffe rs from the perceptions 
of the fenfe of touch, as we.re^t^e*|$jn frpm too great preffurc of 
folid bodies, but none from the of it. It is hence probable, 

that nature has provided us with a fet of nerves for the perception of 
this fluid, which apatomifts have not yet attended to. 

There may be fome difficulty in the proof of this aflertion; if we 
look at a hot fire, we experience no pain of the optic. nerve, though 
the heat along with the light muft be concentrated upon it. Nor 
does warm water or warm oil poured into the ear give pain to the 
organ of hearing ; and hence as thefe organs of fenfe do not perceive 
fin all exccfles or deficienccs of heat; and as heat has no greater ana- 
logy to the folidity or to the figures of bodies, than it has to their 
colours or vibrations > there feems no Sufficient reafon for our aferib- 
ing the perception of heat and cold to the fenfe of touch; to which 
it has generally been atti ibuted, either becaufe it is diffufed beneath 
the whole Ikin likc'thc fenfe of touch, or jowing to the inaccuracy of 
dur obferv.itions, or*the defeft of our languages. 

There is another circumftance would induce us to believe, that the 
perceptions of heat and cold do not belong to the organ of touch ; 
Alice the teeth, which are the leaft adapted for the perceptions of fo- 
lidity 
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lidity or figure, are the moft fenfible to heat or cold ; whence we are 
forewarned from fwallowing thofe materials, whofe degree of coldnefs 
or of heat would injure o,ur {lomachs. 

The following is an extract from a letter of Dr. Tr. W. Darwin, 
of Shrewfbury, when he was a ftudent at Edinburgh. “ I made an 
experiment yefterday in our hofpitai, which much favours your opi- 
nion, that the fenfation of heat and of touch depend on different lets 
of nerves. A man who had lateljP recovered From a feVer, and was 
ftill weak, wasYeized with viQlt&f cramps in his legs and feet; which 
were removed by opiates, except that one of his feet remained infen - 
fible. Mr. Ewart pricked Him with a pin in five or fix places, and 
the patient declared he did tt in the lead, nor was he fenfible 

of a veryfmart pinch. I t^||iwi'Rd*hot poker at fome diftance, 
and brought it gradually dUme within three inches, when 

he aflerted that he felt it qufwlifin6lly. I fuppofe fome violent ir- 
ritation on the nerves of touch had caufed the cramps, and had left 
them paralytic ; while the nerves of heat, having fuffered no increafcd 
flimulus, retained their irritability.” 

Add to this, that the lungs, though eafily flimulatcd into inflam- 
mation, are not fenfible to heat. See Clafs. III. 1. 1. 10. 


VII. Of the Serif c of Extenfwn. ' 

The organ of touch is properly the fenfe of preflurc, but tlicmuf- 
cular fibres themfelves conftitute the organ of fenfe, that feels cx- 
lenfion. The fenfe of preflurc is always attended with the ideas of 
the figure and folidity of the object, neither of which accompany owr 
perception of extcnfion. The whole fet of mufcles, uhetinr they are 
hollow ones, as the heart, arteries, and intcflines, or longitudinal 
ones attached to bones, contract themfelves, whenever they arc Si- 
mulated by forcible elongation ; and it is obleiv.iMc, that the white 

R 2 inuftle'i', 
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mufcles, which con ft it ate the arterial fyftem, Teem to be excited 
into contraction from no other kinds of ftimulus, according to the 
experiments of Haller. And hence the violent pain in fonie inflam- 
mations, as in'the paronychia, obtains immediate relief by cutting 
tiie membrane, that was ftretched by the tumour of the lubjacent 
parts. 

Hence the whole mufcular fyftem may be conlidered as one organ 
of fenle, and the various attitudes of the body, as ideas belonging to 
this organ, of many of which we are hourly confciohs, while many 
ethers, like the irritative ideas ofrfhe other fienfes, arc performed with- 
out our attention. r . 

When the mufcles of the heart c^afe to a£t, the refluent blood 
again diftends or elongates irritated they contra# 

as before. The fame happervs to tne arteml fyftem, and I fuppofe 
to the capillaries, inteftincs, and %n?ious glands of the body. 

When the quantity of urine, or of excrement, diftends the bladder, 
or redlum, thofe parts contrail, and exclude their contents, and 
many other mufcles by aflbeiation a 61 along with them ; but if thefe 
evacuations are not foon complied with, pain is produced by a little 
further extenflon of the mufcular fibres : a fimilar’pain is caufed in 
the mufcles, when a limb is much extended for the reduction of dif- 
jocated bones j and in the puniftiment of the rack: and ; n the pain- 
ful cramps of the calf of the leg, or of other mufcles, for a greater 
degree of contraction of a mufcle, than the movement of the two 
hones, to which, its ea.ds are affixed, will admit of, muff give funi- 
’ .I r pain to that, which is produced by extending it beyond its due 
hegth. Ami the pain from punctures or incifions arifes from the 
ciil'tci ition or the fibres, as the knife pafles through them j for it near- 
ly* ccaies as foon as the chviflon is completed. 

All tlicfe motions of the mulcles, that are thus naturally excited 
by the ftimulus of diftending bodies, are alfo liable to be called into 
lirong action by their catenation, with the irritations or fenfations 
6 produced 
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produced by the momentum of the progrcflive particles of blood in 
the* arteries, as in inflammatory fevers, or by acrid fubftances on 
other fenfiblc organs, as in the ffrangury, or tenefmus, or cholera. 

We fliall conclude this account of the fenfe of extehfion.by obferv- 
ing,* that the want of its objeft is attended with a difagreeable fenfa-« 
tion, as well as the excefs of it. In thofe hollow mufcles, which 
have been accu domed to it, this difagreeable fenfation is called faint- 
nefs, eniptincfs, and finking} and,, when it arifes to a certain degree, 
is attended with fyncope, or a tdfol .quiefcence of all motions, but the 
internal irritative ones, as happens from fudden lofs of blood, or in 
the operation of tapping in the dr^pfy. 








W,r 


VIII. Of the Appetites of Htifi§e#f-Thir/l , Heat , Extenfion , the want 
of f ref Air> animal Love , and the Suckling of Children. 


Hunger is mod probably perceived by thofe numerous ramifica- 
tions ol nerves that are feen about the upper opening of the ftomachj 
and third: by the nerves about the fauces, and the top of the gula. 
The ideas of thefe fenfes arc few in the generality of mankind, but 
arc more numerous in thofe, who by difeafe, or indulgence, defire 
particular kinds of foods or liquids. 

A fenfe of heat has already been fpoken of, which may with pro- 
priety be called an appetite, as we painfully defirc it, when it is de- 
ficient in quantity. 

The fenfe of extenfion may be ranked amopgft tlide appetites, 
fmee the deficiency of its objetf: gives difagreeable fenfation ; when 
this happens in the arterial fydem, it is called faintnefs, and feems to 
bear fome analogy to hunger and to cold; which like it are attended 
with emptinefs of a part of the vafcular fydem. 

The fenfe of want of frcfli air has not been attended to, but is as 

did in' 1 1 
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diftincl as the others, and the firft perhaps that we experience 
after our nativity} from the want of the object of this fenfe many 
difeafes are produced, as the jail-fever, plague, and other epidemic 
maladies. Animal love is another appetite, which occurs later in 
life, and the females of la&iferous animals have another natural inlet 
of pleafure or pain from the fuckling their offspring. The want of 
which either owing to the death of their progeny, or to the fafliion 
of their country, has been .fatal ,tp many of the fex. The males 
have alfo pe&oral glands, which frequently turgid with a thin 
milk at their nativity, and are (urnifhed with nipples, which ereft 
on titillation like thole of the femaje * fcpt.which f eem now to be of 
no further ufe, owing perhaps ^.fc^^ange which^thefe animals 
have undergone in the gxadap ™ ^^on of the formation of the 
earth, and of all that it 

Thefe leven lalt mentioned fenlestj^ay properly be termed appetites, 
as they differ from thofe of touch, fight, hearing, tafte, and fmell, 
in this refpeft } that they arc affected with pain as well by the defedt 
of their objects as by the excefs of them, which is not fo in the lat- 
ter. Thus cold and hunger give us pain, as well as an excefs of 

heat or fatiety ; but it is not fo with tlarknefs and fljence. 

v ■ 

IX. Before we Conclude this Section on the organs of fenfe, we 
muff obferve, that, as far as we know, there arc many more fenfes, 
than have been here mentioned, as every gland feems to be influenced 
to feparate from the blood, or to abfoi b from the cavities of the body, 
or from the atmofpherc, its appropriated fluid, by the ftimulus of 
that fluid on the living gland j and not by mechanical capillary ab- 
lorption, nor by chemical affinity. Hence it appears, that each of 
thefe glands muff have a peculiar organ to perceive thefe irritations, 
but as thefe irritations* are not liicceeded by fenfation, they have not 
acquired the^names of fenfes. 

However when thefe glands are excited into motions ffrongcr than 
ufual, either by the acrimony of their fluids, or by their own irrita- 
bility 
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bilkty being much increafed, then the fenfation of pain is produced in 
them* as in all the other fenfes of the body and thefe pains are all of 
different kinds, and hence the glands at this time .really become each 
a different organ of fenfei though thefe different kinds of pain have 
acquired no names. * 

Thus a great cxcefs of light does nat give the idea of light but of 
pain ; as in fotcibly opening the' eye when it is much inflamed. The 
great excefs of preffure or diftention, .as when the pbinjpof a pin is 
preflid upon bur fkin, produdes paid, (and when this pain of the 
fenfe of diftention is (lighter, it is teamed itching, or tickling), with- 
out any idea of folidity dr of figure : an excefs of heat produces 
fmaiting, of cold an6ther fcin3;^f pain; it is probable by this fenfe 
of heat the pain* produced bodies is perceived, and of elec- 

tricity, as all thefe are JduidiSCTl^ permeate, diftend, or decompofe. 
the parts that feel them. 


SECT. 
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SECT. XV. 

OF THE CLASSES OF IDEAS. 

• f 

I. I. Ideas received in tribes, i. IVl combine them further , or abjir act from 
tribes. 3. Complex ideas. 4. Compounded ideas.* 5. Simple idea >, modes, 
fubftances , relations, general ideas. 6. Ideas of reflexion. 7. M< mcry and 
imagination imperferliy defined. Ideal fsrfmeel Memoranduh-rings. II. 1. Ir- 
ritative ideas. Perception. 2 ,, SerffltPoP ideas, imagination. 3. Voluntary 
ideas, recolletlion. 4. jljfoiialed ideas, fuggeftion. III. 1 . Definitions of per- 
ception, memory. 2. Reafoning, judgment, doubting, diflinguijhiug, comparing. 
3. Invention, s. Conjdoufna's. 5. Identity. 6. Ijapfe of lime. 7. Free- 
will. 

I. AS the conftituent elements of the material world are only per- 
ceptible to our organs of fenfe in a date of combination ; it follows, 
that the ideas or fenfual motions excited by them, are neva received 
fingly, but ever with a greater 01 lefs degree of combination. So the 
colours of bodies or then hardncfles occur with their figures : every 
lmell and iafle has its ; 'Agree of pungency as well as its peculiar fla- 
vour: and each note in'mufic is combined with the tone of Ionic in- 
ftrument. It appear.- from hence, that we can be fenfible of a num- 
ber of ideas at the fame time, fucli as die whitenefs, hardnefs, and 
coldnefg of a fnow-b.dl, and can experience at the fame time many 
irritative ideas of fu iron n cling bodies, which we do not attend to, as 
mentioned in Sedlion VII. 3. 2. But tliofc ideas which belong to the 
fame fenfe, feem to be more eaiily combined into fynchronous tribes, 
than thofe which were not received by the fame fenfe, as we can 

more 
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m(|re eafily think of the whitenefs and figure of a lump of fugar at 
thq fame time, than the whitenefs and fwcetnefs of it. 

2. As thefe ideas, or fenfual motions, are thus excited with greater 
or lefs degrees of combination j fo we have a power,* when wc repeat 
thgn either by our volition or fenfation, to incrcafe or diminifh this 
degree of combination, that is, to form compounded ideas from thofe, • 
which were more fimplej and abftraft ones from thole, which were 
more complex, when they were firft excited ; that is, we can repeat 
a part or the whole of thofe fenfual* motions, which did conftitute 
our ideas of Perception j and the repetition of which now conftitutes 
our ideas of rqcolle&ion, pr of Imagination. 

3. Thofe ideas, which we repad&l without change of the quantity 

of that combination, with we firft received them, aie called 

complex ideas, as when Wcftmiufter Abbey, or the 

planet Saturn: bnt if muft be pbferved, that thefe complex ideas, 
thus rc-cxcited by volition, fenfation, or aifociation, are feldom per- 
fect copies of their correfpondcnt perceptions, except in our dreams, 
wheie other external objefts do not detract our attention. 

4. Thofe ideas, which are more complex than the natural objeffs 
that fir ft excited them, have bScn called compounded ideas, as when 
we think of a lphinx, or griffin. 

5. And thofe that are lefs complex than the correfpondent natural 
objects, have been termed abftracted ideas : thus fweetnefs, and white- 
nefs, and (olidity, are received at the fame time from a lump of Jugar, 
yet I can recollcit any of thefe qualities without thinking of the 
others, that were excited along with them. 

When ideas are fo far abltrafted as in the above example, they have 
been termed liinple by the writers of metaphyfrcs, and .feem indeed 
to be more complete repetitions of the ideas ou fenfual motions, cTli- 
ginally excited by external objects. 

Other clafies of thefe ideas, where the abstraction has* not been f> 
great, have been termed, by Mr, Locke, modes, lubftauces, and re- 

Vol. I. S Jatioys, 
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lations, but they Teem only to differ in their degree of abftra&ion from 

the complex ideas that were at firft excited j for as thefe complex or 
natural ideas are themfelves imperfect copies of their correfpondent 
perceptions, fo thefe abftraft or general ideas are only ftill more im- 
perfeft copies of the fame perceptions. Thus when 1 have feen an 
object but once, as a rhinoceros, my abftraft idea of this animal is the 
lame as my complex one. I may think more or lefs diftinctiy of a 
rhinoceros, but it is the very rhinoceros that I faw, or fome part or 
property of him, which recurs to my mind. 

But when any clafs of complex objefts becomes the Libjecl of con- 
verfation, of which I have feen i^anjr individuals, a/a caftle or an 
army, fome property or circumftanefi, belonging* to it is peculiarly al- 
luded to ; and then I feel in that myablfradt idea of 

this complex object is only an kl®a ojTffiat part, property, or attitude 
of it, that employs the prefent converfation, and varies with every 
fentence that is ljpokcn concerning it. So if any one Ihould i'ay, 
“ one may fit upon a horfc fafer than on a camel,” my abllracft idea 
of the two animals includes only an outline of the level back of the 
one, and thegibbofity on the back of tjie other. What nolle is that 
in the ftreet? — Some horfes trotting over the pavement. Heie my 
idea of the horfes includes principally the fhape and motion of their 
legs. So alfo the abltraft ideas of goodnefs and coiirege are Hill 
more imperfeft reprefentations of the objects they were received 
from ; for here we abttraft the material parts, and 4 ccolle«St: only the 
qualities. 

Thus we abftrndt fo much from fome of our complex ideas, that 
at length it becomes .difficult to determine of what perception they 
partake; and in many in fiances our idea feems to be no other than 
of the found or letters of the word, that Hands for the collective tribe, 
of which wg are faid to have an abftraded idea, as noun, verb, chi- 
msera, apparition. 


6. Ideas 
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4 Ideas have been divided into thofe of perception and thofe of 
reflection, but as whatever is" perceived mult be external to the 
organ that perceives it, all opr ideas mu ft originally ^be ideas of per- 
ception. 

7*. Others have divided our ideas into thofe of memory, and thofe 
of ‘imagination ; they have faid that a recollection of ideas in the order 
they were received conftitutcs memory, and without that order ima- 
gination ; but all the ideas of imagination, excepting the few' that are 
termed fimpkl ideas, are parts of trains or tribes in the order they 
were received Aas if I think of a fpftinx, or a griffin, the fair face, 
boforn, wings, uiaws, tail, are a|/ complex ideas in the order they 
were received: and it behpv^^e writers, who adhere to this de- 
finition, to determine, htTW.&Mt t$e trains muft be, that Hull he 
called imagination j and how'' great tKofe, that (ball he called memory. 

Others have thought that the’ ideas of memory have a gi eater viva- 
city than thofe of imagination : but the ideas of a^erfon in fleep, or 
in a waking reverie, where the trains connected wfth.fenfation arc un- 
interrupted, aie more vivid and diflinft than thofe of memory, fo that 
they cannot be diftinguifhed this criterion. 

The very ingenious author of the Elements of Criticifm lias de- 
feribed what he conceives to be a fpecies of memory, and calls it ideal 
prefence j but the inftances he produces are the reveries of fenfution, 
and are therefore in truth connections of the imagination, though 
they are recalled in the order they were received. 

The ideas connected by aflociation are in common difcom fe attri- 
buted to memory, as we talk of memorandum-rings, and tie a knot 
on our handkerchiefs to bring fomething into our minds at a diftance 
of time. And a fchool-boy, who can repeat a thoufaud unmcanin*g 
lines in Lilly’s Grammar, is faid to have a good memory. But thefe 
have been already (hewn to belong to the clefs of allociation ; and aie 
termed ideas of fuggeftion. 


II. Laftly, 
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II. Laftly, the method already explained of clafling ideas into tHofe 

excited by irritation, fenfation, volition, or alfociation, we hope will 
be found more convenient both for explaining the operations of the 
mind, and for comparing them with thofe of the body; and for the 
illuftration and the cure of the difeafes of both, and which we fhall 
here recapitulate. ■' 

1. Irritative ideas are thofe, which are preceded by irritation, which 
is excited by objects external *tqfh» organs of fenfe: as the idea of 
that tree, which either I attend to, or which I fhun ii^ walking near 
it without attention. In the former cafedt is termetFperception, in 
the latter it is termed limply an i^ritatjtive idea. r* 

2. Senlitive ideas are thofe, preceded by the fenfation of 

pleafure or pain ; as the ideasi our° dreams or reve- 

ries, this is called imagination.^® 

3. Voluntary ideas are thofe, which are preceded by voluntary 
exertion, as when I repeat the alphabet backwards : this is called re- 
collection. 

4. Allociate idcas>are thofe, which are preceded by other ideas or 
mufcular motions, as when we think over or repeat the alphabet by 
rote in its ufual order ; or fing a tune we are accuftomed to ; this is 
called fuggeltion. 

III. 1. Perceptions fignify thofe ideas, which are preceded by ir- 
ritation and fucceeded by the fenfation of pleafure or pain, for what- 
ever excites our attention intcrefts us ; that is, it is accompanied with 
pleafure or pain ; however flight may be the degree or quantity of 
either of them. 

The word memory includes two dalles of ideas, either thofe which 
are preceded by voluntary exertion, or thofe -which aie fuggefted by 
their aflociations with other ideas. 

2. Reafaning is that operation of the fenforityin, by whicli we ex- 
two or many tribes of ideas ; and then ri^excite the ioeas, in 
which they differ, or correlpond. If we determine this difference, it 
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is called judgment ; if we in vain endeavour to determine it, it is 
called doubting. 

If we re-excited the ideas, in which* they differ, it is called dif- 
tinguifhing. If We re-excite thofe in which they c'orrefpond, it is 
called comparing. ■ ' , 

< Invention is an operation of the fenforium, by which we volun«- 
tarily continue to excite one train of ideas, fuppofe the defign of 
railing water by a machine; and at^tljeffame time attend to all other 
ideas, which ^re con nefled. .with 4 h i s by every kind ot catenation; 
and combine dr feparate them voluntarily for the purpol'e of obtain- 
ing fome end. 

For we can create nothin jj^ g^^fe can only combine or feparate 
the ideas, which* we have alt^j^^^^rived by our perceptions: thus 
if I wifli to reprefent a «mo n^|^ ^Mll*to my mind the ideas of every 
thing difagreeable and horrible, ^nd combine the naftinefs and glut- 
tony of a hog, the ftupidity and obftinacy of an afs, with the fur and 
awkwardnefs of a bear, and call the new combination Caliban. Yet 


fuch a monfter may ex iff in nature, as all 1) is: attributes are parts of 
nature. So when I wifh to reprefent every thing, ,' tfhat is excellent, 
and amiable ; when I combine benevolence with cheerfulneft; wil- 
clotn, knowledge, taffe, wit, beauty of perfon, and elegance of 
manners, and aflociate them in one lady as a pattern to the world, 
it is called invention ; yet fuch a perfon may exift, -—fiich a perfon 

does exift 1 — It is — — ■■■- - , who is as much a monfter as 

Caliban. * '■ 


4. In refpedt to confcioufnefs, we are only confcious of our ex- 
iftence, when we think about it ; as we only perceive the lapfe of 
time, when we attend to it; when we are bulled about other objedfs, 
neither the lapfe of time nor the confcioufhefs of our own exiftence 
can occupy our attention. Hence, when we think of our own cx- 
iftence, we only exdte abftradted or reflex ideas (as they are termed), 

of our principal pleafures or pains, of our defires or averfions, or < >f the 

figure, 
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figure, folidity, colour, or other properties of our bodies, and call ijhat 
aft of the fenforium a confcioufncfs of our exigence. Some ph’ilpfo- , 
phers, I believe it is Des Cartes, has faid, “ I think, therefore I exift.” 
But this is not rfcght reafoning, becaufe thinking is a rtiode of exiftence ; 
and it is thence only faying, “ I exift, therefore I exift.” For there 
are three modes of exiftence, or in the language of grammarians thvr* 
kinds of verbs. Firft, (imply I am, or exift. Secondly, I am afting, 
or exift in a ftate of adfivity, a^l movc. Thirdly, I am fuffering, or 
exift in a ftate of being afted upon, as I ( am moved, 'ij'he when, and 
the where, as applicable to this ^exiftence, depends oi the fuccefllve 
motions of our own or of othyr bpdies j and 01^'rheir refpeffive 
fituations, as fpoken of Se£h 

5. Our identity is known by habits or catenated trains 

of ideas and mufcular motions ; iw^ps^haps* when we compare in- 
fancy with old age, in thofe alone cafVour identity be fuppofed to exift. 
For what elfe is there of fimilitude between the firft fpeck of h.. j 
entity and the mature man ? — every deduftion of reafoning, every fen- 
timent or paflion, with every fibre of the corporeal part of our fyftem, 
has been fubje& shnoft to annual notation; while fome catenations 
alone of our idea? and mufcular aftions have contihued in part un- 
changed. 

By the facility, with which we can in our waking hour, voluntarily 
produce certain fucceftive trains of ideas, we know by experience, 
that we have before reproduced them j that is^we are confcious of a 
time of our exiftence previous to -the prefent time ; that is, of our iden- 
tity now and heretofore. It is thefe habits of a if ion, thefe catenations 
of ideas and mufcular motions, which begin with life, and only ter- 
minate with it; and which we can in lome meafure deliver to our 
pofterity ; as explained in Seft. XXX^X. 

6. When the prog reflive motions of external bodies make a part of 
our prefent catenation of ideas, we attend to theiapfe of time ; which 
appears the longer, the more frequently we thus attend to it ; as when 

8 


we 
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we Cxpedt .iomething at a* certain hour, which much interefts us, 
whether it be an agreeable or difagreeable event; or when we count 
the patting feconds on a flop- watch. ; 

When an idea, of pur own pc rfon, or a reflex idea of our pleafures - 
v and pains, defires and averfions, makes a part of this catenation, it is , 
teyjasd confeioufnefs ; and if this, idea of confcioufnefs makes a part 
of a catenation, which we excite by recollection, and know by the fa- 
cility with which we excite it, that we have before experienced it, it 
is called identity, as explained, above. 

7. In refpebt to freewill, it is pertain, that we cannot will to think 
of a new train onj^leas, without preWoufly thinking of the firlt link of 
it ; as I cannot will to think of a-hfadqtfwan. without previoully think- 
ing of a black fwan. l>ut of a tail, I can voluntarily 

recoiled! all animals, which • my will is lo far free, that I 

can purfue the ideas linked to this idea of tail, as far as my knowledge 
of the fubjett extends ; but to will without motive is to will without 
defire or averflon ; which is as abfurd as to feel without pleafure or 
pain ; they are both folccifms in the terms. So far are we governed 
by the catenations of motions, .which attedt bbth the body and the 
mind of man, and which begin with our irritability* and Pnd withit. 
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HAUD EQUIDFM CREDO, Q$IA SIT DIVINITUS II.LIS 
INGEN 1 UM, AUT RERJJJtf ’TAT© PRUDENTIA MAJOR. 

t 

r V 1 RG. G IjORG. L. I. 415. 

I. Injlinflive actions defined. Of comS'e paffidns. ** II. Of the fifnfiations and motions 
of the foetus in the womb. III. Somfinfaujls are, more ef erf eCtly formed than 
others before nativity. Of learnitt^^^aL^lV. Of the f wallowing, breath- 
ing, fucking, pecking, and lappin^KHug^hmals. V. Of the fenfe of fmell, 
and its ufes to animals. Why' can cm not eat their kittens. VI. Of the accu- 
racy of fight in mankind, and their, fenfe of beauty. , Of the fenfe of touch in ele- 
phants, monkies, beavers, men. VII. Of natural language. VIII. He 
origin of natural language-, 1 . the language of fear 2. of grief-, -j. of tender 
pleafure -, 4 . of Jerene pltafure -, 5. of anger-, 6. of attention. IX. Artifuial 
language of ttafkiep, < bens , ducklings, wagtails, cuckoos, rabbits, dogs, and 
nightingales. %. fO/ mufic -, of tooth- edge-, of a good* ear-, of architecture. 


nightingales, .Of mufic -, of tooth- edge-, of a good* ear-, of architecture. 
XI. Of acquired Knowledge -, .of foxes, rooks, feildfares, lapwings, dogs, cats, 
horfes, crows , and pelicans. XII. Of birds of paffage, dormice, fnakes, bats, 
fwallows, fttatlsfrtngdoves, flare, chaffinch, hoopoe , chatterer, hawfinch, ctofs- 
bill , rails and cranes. XIII. Of birds nefis j of the cuckoo-, of fwallows nefls-, 
of the taylcr bird. XIV. Of the old foldier-, of haddocks, cods, anddogfijh-, 
of the remora-, of crabs, berrhtgi', and fdlmon. XV. Of fpiders, caterpillars, 
ants, and the ichneumon. XVI. 1. Of locufis, gnats-, 2. bees-, 3. dormice, 
flics , worms, ants , and wafps. XVII. Of the faculty that diflinguifbes man 
, from the brutes. 

I. ALL thofe internal motions of animal bodies, which contiibutc 
ttfdigeft theii aliment, pioduce their fee retiotitf, repair their injuries, 
or increase their growth, are performed without our attention or con- 

feioufnefs. 
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fcibufnefe. They exift aS well in our deep, as in our waking hours, 
as Veil in the foetus during the time of geftation, as in the infant 
aftVr nativity, and proceed with equal regularity in the vegetable as 
in the aiTimal fyftem. Thefe motions have been ftiewn in a former 
% '«f>u*t of this work to depend Uti the irritations of peculiar fluids, and as 
stoey have never been clatied ampngft the inftin&ive actions of animals, 
are precluded from Our prefentdtfquifition. 

But all thole aftions of mentor aammals, that are attended with 
confcioufnefs, and feem neither to have been directed by their appe- 
tites, taught by their experience, uor deduced from obfervation or 
tradition, have bpen referred ta|heq)Ower of in Hindi:. And this power 
has been explained to be («?netbing> a kind of infpiration j 

wliilll die poor* anim^ it, has been thought little bet- 
ter than a machine ! • . ' * \ 

The irkfometiefi, that attends "a continued attitude of the body, or 
the pains ^ that wc receive from heat, cold, hunger, or other injuri- 
ous circumftances, excite us to general locomotion t and our fedfes are 
fo formed and conftituted by the hand of nature, that certain objedfs 
prefent us with pleafure, others with pain, add vrc’ljfre induced to ap- 
proach and embrace thefe, to avoid and abh<»f th<^c # as fuc^fe illa- 
tions direct us. ,vh' v ' 

Thus the palates of fome aniftials aare gratefully afedted by the 
maftication of fruits, others of grains, and others of flelh j and they 
are thence inftigated to attain, and to con fume thofe materials ; and 
arc furnifhed with powers of* mufcular motion, and of digeftion pro- 


per for fuch purpofes. 

Thefe JenJatiom and defres conftitute a part of our fyftem, as our 
mufe’es and bones conftitute another part : and, hence they may abke 
be termed natural or connate ; but neither of them can properly he 
termed itzftinStvw • the word in ft i net in its ufual acceptation icfers 
only to the aSltonsidt animals, as above explained i the oiigin of thelw 
actions is the fubjedt of our prefent enquiry. 

Voi.l. . T 
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The reader is intreated carefully to attend to this definition ofV;/- 
Jlinftive actions, left by ufing the word inftinft without adjoining any 
accurate idea to it, he may not only include the natural defires of fovc 
and hunger, and the natural fenfations of pain or pleafurt, but the 
figure and contexture of the body, and the faculty of reafon itfeli 
under this general term. a » **► 

II. We experience fome fenfations, and perform fome actions before 
our nativity; the fenfations of cold and warmth, agitation and reft, 
fulnefs and inanition, are inftances of the former; and the repeated 
ftruggles of the limbs of tire foetus, which begin about the middle of 
geftation, and thofe motions by which it frequently wraps the um- 
bilical chord around its neck °£i|M|§pjj&d even fometimes ties it on 
a knot; are inftances of the l aaMm|CT «telli^’s Midwifery. (Vol. I. 

By a due attention to thefe circumftances many of the actions of 
young animals, which at firft fight feemed only referable to an inex- 
plicable inftinCt, will appear to have been acquired like all other ani- 
mal actions, that are attended with confcioufnefs, by the repeated 
efforts of our muf$U& under the conduSt (four fenfations* or defires. 

The chick in t)ie fhcll begins to move its feet and legs on the fixth 
day of incubation (Mattreican, g. 138); or on the feventh day, 
(Langley) ; afterwards they are ften to move themfelves gently in 
the liquid that furrounds them, and to open and fhut their mouths, 
(Harvei, de Generat. p. 62, and 197. Form de Poulet. ii. p. 129). 
Puppies before the membranes are broken, that involve them, arc 
leen to move themfelves, to put out their tongues, and to open and 
fhut their mouths,* (Harvey, Gipfon, Riolan, Haller). ,A n d calves 
lick themfelves and fivallow many of their hairs before their nativity : 
which however puppies do not, (Swammerden, p. 319. Flemyng 
HrJ. Traiif. Ann. 1 755. 42)., And towards the end of geftation, the 
fubtus of all animals are proved to drink part of the liquid in which 
they fwim, (Haller. Phyfiol. T. 8. 204). The white of egg is found 
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in the mouth and gizzard of the chick, and is nearly or quite con- 
futed befonfit is hatched, (Harvic de Generat. 58). And the liquor 
amiVij, is found in the mou,tli and ftomach of the human foetus, and of 
calves; and how elfe fhould that excrement be produced in the in- 
ISffines of all animals,' which is voided in great quantity foon after 
ificir birth ; (Gipfon, Med. Effays, Edinb. V. i. 1 3. Halleri Phyfiolog. 
T. 3. p. 3 18. and T. 8) In the ftomach of a calf the quantity of 
this liquid amounted to about three ,p$nts, arid the hairs amongft it 
were of the fame colour with* thofe' on its ikin, (Blafii Anat. Animal, 
p. m. 1 22). Thcfe fails are atteflyl by many other writers of credit, 
besides thofe above mentioned . j 

III. It has been deemed in (Vance of inftinft, that calves 

and chickens fliould be^bJfc ; i^ Hp ^by a few efforts almoft immedi- 
ately after their nativity : whH&tne human infant in thofe countries 
where he is not incumbered with clothes, as in India, is five or fix 
months, and in our climate almoft a twelvemonth, before he can 
fafely Hand upon his feet. 

The ftruggles of all animals in the womb mull refemble their mode 
of fwimming, as by this kind 6f motion they cat! beft change their 
attitude in water. But the fwimming of the calf arid chicken re- 
fern bles their manner of walking, which they have thus in part ac- 
quired before their nativity, and hence accomplifh it afterwards with 
very few efforts, whilft the fwimming of the human creature re- 
fembles that of the frog, and totally differs from his mode of 
walking. 

There is another circumftance to be attended to in this affair, that' 
not only the growth of thofe peculiar parts of annuals, which are firlt 
wanted to fecure their fubfiftence, are in geneVal furtheft advanced 
before their nativity: but fomc animals come into the^world more 
completely formed throughout their whole fyftern than others : and 
are thence much forwarder in all their habits of motion. Thus the 
colt, and the lamb, are much more perfe& animals than the blind 

T z . puppy, 
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puppy, and the naked rabbit ; and the chick of the pfieafarfti £njl the 
partridge, has more perfe6t plumage, and more perfedf as yell 
as greater aptitude to locomotion, than the eallow rieftlings.af the 
dove, and of the wren. The parents of ‘the former only find it ne- 
ceflary to flievv them thelr'Tood, and to teach them to take it ujfj 
w hillt thofe of the latter are obliged for many days to obtrude it in- 
to their gaping mouths. 

IV. From the fads mentioned in No. 2. of this Sedion, it is evinced 
that the foetus learns to fwallow befofe'its nativity; for it is feen to 
open its motith, and its ftomach is'yound filled with the liquid that fur- 
rounds it. It opens its mouth, eitfonpiftigated by Hunger, or by the 
irkfomenefs of a continued mjifcles pf its face; the 

liquor amnii, in which itTwims^^^H^wiTtf to its palate, as it con- 
fids of a- nourifhing material, ( l J mmf'T f liyf.’ T. 8. p. 204). It is 
tempted to experience its tafte further in the mouth, and by a few 
efforts' learns to fwallow, in the fame manner as vve learn all other 
animal a&ions, which are attended with confcioufnefs, by the repeated 
<$brts of our tnufe-es under the conduSl of our jen/at ions or \ old ions. 

The inlpiratfoift 6 f air into the lungs is fo totally different from 
that of fwa! lowing a fluid in \Vhich we are immerfed, that it cannot 
be acquired before our nativity. * fif.ut at this time, whe" the circu- 
lation of the blood is no longer continued through the placenta, that 
fuffocating fenfation, which we feel about the precordia, when wc 
are in want of frefli air, difagreeably affeds the infant: and ail the 
mulcles of the body are excited into action to relieve this oppreflion ; 
thofe of the bfcaff, tibs, and diaphragm are found to anlwer this pur- 
pole, and thus refpi ration is difeovered, and is continued throughout 
our lives, as often as the oppreflion begins to recur. Many infants, 
botf» of the .human creature, ar.d of quadrupeds, ftruggle for a minute 
after they are born before they begin to breathe, (Haller Phyf. T. 8. 
p. 400. ib pt. 2. p. 1). Mr. Buffon thinks the aftion of the dry air 
upon the nerves of fmell of new-born animals, by producing an en- 
8 * dcavour 
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deavouc to (hceae, may contribute to induce this firfl: infpiration, and 
that the rarefa&ion of the air by the warmth of the Jpngs contributes 
to iM’ice expiration, (Hi(l. Nat. Tom. 4. p. 174). Which latter it 
may effe<$ by .producing a difagreeabie feufation by’its dclpy, and a 
cSfifequent effort to relieve it. j\Ianyipbildr£n fneeze before they 
/tlphe, but not all, as far as I have obferved, art, can learn from 
others. ■ 1 : A' 

At length, by the dire«5tion of its fenfe of fShell, or by the officious 
care of its mother, the young animal approaches the odoriferous rill 
of its future nourifliment, 1 already ^experienced to fwallow. But in 
the a£t of fwallowing, it is^neceflary nearly to cloie the mouth, 
whether the creature be im^jml |a a^the fluid it is about to drink, or 
not: hence, when the\d^p^^ ^ pfcmpts' t t® fuck, it does not {light- 
ly comprefs the nipple ’bettlp^3P^P s > and fuck as an adujt peifon 
would do, by abforbing the milk ; Hut it takes the whole nij>ple into 
its mouth for this purpofe, comprefles it between its gums, and thus 
repeatedly chewing (as it were) the nipple, prellefc out the milk; ex- 
aftly in the fame manner as it is drawn from the teats of cows fey 
the hands of the milkmaid. The celebrated H$T$ey obferves, that 
the foetus in the womb mult have fucked in a part of its nourifhment, 
becaufe it knows how to fuck the ijtiriute it is born, as any one may 
experience by putting a finger betweeft its lips, and begaufe in a few 
days it forgets this art -of fucking, and cannot without fome difficulty 
again acquire it, (Exercit. de Gener. Anim. 4s).,, The fame obfer- 
vation is made by Hippocrates. 

A little further experience teaches the young animal to fuck by 
abforption, as well as by. compreffion; that is, *to open the cheft as 
in the beginning of refpiration, and thus to. rarefy the air in the 
mouth, that the preflure of the depfer external atmofphere may con- 
tribute to force out the milk. 

The chick yet in the {hell has learnt to drink by (wallowing a part 
of the white of the egg for its food ; but not having experienced how 

to 
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to take up and {wallow folid feeds, or grains, is either taught by the 
folicitous induftry of its mother; or by many repeated attempts is 
enabled at length to diftinguifh and to fwallow this kind of litttri- 
ment. ' 

a 

And puppies, though they know how to fuck like other animafe' 
from their previous experience in fwallowing, and in refpiration 
are they long in Requiring the art of lapping with their tongues, which 
,from the flacciclify of thd^chee^s, and length of their mouths, is after- 
wards a more convenient way for theri\ to take in water. 

V. The fenfes of linell and tafte in many other animals greatly ex- 
cel thofe of mankind, for in civilized fociety, as oiy victuals are ge- 
nerally prepared by others, and.jg«i^Ulterated with fait, fpice, oil, 
and empyreutna, we do not hefi^HJi|^a^ig whatever is fet before 
us, and negled to cultivate whereas other animals try 

every raorfel by the fmell, before they take it into their mouths, and 
by the tafte before they fwallow it: and are led not only each to his 
proper nourifhment by this organ of fenfe, but it alfo at a maturer age 
direfts them in the gratification of their appetite of love. Which may 
be further underftood by confidering the fympathies of thefe parts de- 
feribed in ClafsTV. 2. 1.7. While the human animal is dircded to 
the objed: of his love by his fenfe of beauty, as mentioned in No. VI. 
®f this Sedion. Thus Virgil* f Gedi*g. III. 250. 


Nonne vidcs, ut tota tremor pej;tcntat equorum 
Corpora, fi tantum notas odor attulit auras? 
Nonne canis nidum veneris nafutus odorc 
Quxri't, et erranti trahitur fublambere liuguA? 
Refpuit at guftum cupidus, labiifque retraxit 
Elevaj: trepidanfque novis impellitur asftris 

Inferitet vivum felici vomere femen.— 

Quam tenui filo caecos adnedlit amores 
Dofta Venus vitaeque monet Tenovare favillam ? 

Anok. 


The 
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The following curious fexperiment is related by Galen. “ On dif- 

Jcctiifg a gpat great with young I found a brifkembryon,and having 
det^fied ‘t frpm the matrix, and fnatching it away before it faw its 
dam, Through t it into a certain room, where there were many veflels, 
f'uae filled with wine, others with oil, with honey, others with 
njjAh, or fome other liquor; and in others were grains and fruits j we 
firft obferved the young animal get upon jfeet, a^d walk; then it 
fhookitfelf, and afterwards fetched iufidPHfith one of its feet: .then 
we faw it fmelling to every one of tfiefi things, that were fet in the 


room} and when it had fmelt to them all, it drank up the milk.” 
L. 6. de locis. cap. 6. t 


Parturient quaurupfeds, as*c^yAnd bitches, and fows, are led by 
their fenfe of fmcll to kit . th ^jj||feta as other common food} why 
then do they not devour > iFh'^ ^^ ^pfe progeny, as is reprefented in an 
antient emblem of Time? Thfe is faid fometimes to happen in the 
unnatural ftate in which we confine lows; and indeed nature would 
feem to have endangered her offspring in this nice.circumftance! But 
at this time the fiimulus of the milk in the tumid teats of the mother 


excites her to look out for, andjto defire fome unknown circumftance 
to relieve her. At the fame time the fmell of the. milk attra&s the 


exertions of the young animals towards its fource, and thus the de- 
lighted mother difeovers a new appetite, as mentioned inSe£t. XIV. 8. 
and her little progeny are led to receive and to communicate pleafure 
by this moft beautiful contrivance. 

VI. But though the human fpecies in fome of their fenfations are 
much inferior to other animals, yet the accuracy of the fenfe of touch, 
which they poflefs in fo eminent a degree, gives them a great fuperi- 
ority of underftanding-} as is well obferved by the ingenious Mr. Buf- 
fon. The extremities of other animals terminate in horns, and hoofs, 


and claws, very unfit for the fenfation of touch; whilft.the human 
hand is finely adapted to encompafs its object with this organ of 
fenfe. 


The 
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The elephant is indeed endued with a fine fenfe of feeling at the 
extremity of his probofcis, and hence has acquired much more accu- , 
rate ideas of touch and of fight than molt other creatures. Tlj^two 
following inftaiices of the fagacity of tliefe animals may entertain the 
leader, as they were .told^ine by fome gentlemen of diftinft obfem-' 
tion, and undoubted veracity, who had been much converfant*tKfh 
our eaftern f tWkt nentK. ^yirft, the elephants that are ufed to carry 
the baggage of our arthi<3l, ;i are put each under the care of one of the 
natives of Jndoltan, andwhilft himfelf’and his wife go into the woods 
to collect leaves and branches of trees for his food, they fix him to the 
ground by a length of chain, ana frequently leave ^ child yet unable 
to walk, under his proteftion : afMjjpi; intelligent ^nimal not only de- 
fends it, but as it creeps about, ^p^p^^rpoes neat - the extremity of 
his chain, he wraps his trunk its body, and brings it 

again into the centre of his circle. Secondly, the traitor elephants 
are taught to walk on a narrow path between two pit-falls, which are 
covered with turf,* and then to go into the woods, and to leduce the 
wild elephants to come that way, who fall into thefe wells, whilAhe 
pafles fafe between them : and it is jinivcrfally obferved, that thole 
wild elephants that cfcape the iiiare, purfue the traitor with the ut- 
moft vehemence, and if they can overtake him, which fometimes hap- 
pens, they always beat him to death. 

The monkey has a hand well enough adapted for the fenfe of touch, 
which contributes to his great facility of imitation ; but in taking ob- 
jeffs with his hands, as a /tick or an apple, he puts his thumb on the 
fame fide of them with his fingers, inftead of counterading the pref- 
fureofhis fingers with it: from this negled is, much flower in ac- 
quiring the figuies of objects, as he is le#£ aide to determine the dif- 
tances or diameters < f their parts, or to diftlnguifli their vis inertias 
from their bardnefs. Helvetius adds, that the fliortnefs of his life, 
his being fugitive before mankind, and his not inhabiting all climates, 
combine to prevent his improvement. (De i’Eiprit. T. i. p.) There 



OF INSTINCT. 


SEtT.’XVI. 

* 


6 . 


m 


is however at this time an old monkey fhewn in Exeter Change, 
, London, who having loft his teeth, when nuts are given him, takes 


a ftcfcqe into his hand, and cracks them with it one by one; thus uling 
tools to“efte£t his purpofe like mankind. • 

The beaver is another animal that makes much ufe of his hands, 
we may credit the reports of travellers, is poft'dfed of amazing 
ingenuity. This however, M. Button affirms, iStOftly where they 
exill: in large numbers, and m countries thinly peopled with men.; 
while in France in their folitary ftate » they iliew no uncommon 
ingenuity. 

Indeed all the quadrupeds, that lAve collar-bones, (claviculae)ufe 
their fore-limbs ia fome meafu JfeJp we ufe our hands, as the cat, 
fquirrel, tyger, hfax an^ lion^ a^ as they exercife the fenl’e of touch 
more univerfally than ot'h^r Jfo are they more fagacious in 

watching and furprifing their pfey. All thofe birds, that ufe their 
claws for hands, as the hawk, parrot, and cuckoo, appear to be more 
docile and intelligent; though the gregarious tribes of birds have more 
acquired knowledge. 

Now as the images, that are painted on the retina of the eye, are no 
other than figns, which recall tef our imaginations the objetts we had 
before examined by the organ of touch, as is fully demonftrated by 
Dr. Berkley in his treatife on vifion; it follows that the human crea- 
ture has greatly more accurate and diftintt fenfe of vifion than that of 
any other animal. Whence as he advances to maturity he gradually 
acquires a fenfe of female beauty, which at this time directs him to 
the obje<fl of hi new paflion. 

Sentimental love, as diftinguiflied from the animal paffion of that 
name, with which it is frequently accompanied, confifts in the 
defire or fenfatior. of beholding, embracing, and faluting a beautiful 
obje£l. 

The chara&eriftic of beauty therefore is that it is the objetft of love ; 
and though many other obje&s are in common language called beauti- 
ful, yet they are only called fo metaphorically, and ought to be termed 

Vo/.. I. U agreeable. 
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agreeable. A Grecian temple may give us the pleafurable idea of 
fublimity, a Gothic temple may give us the pleafurable idea of va-. 
' riety, and a modern houfe the pleafurable idea of utility; muW and 
poetry may infpire our love by aflociation of ideas ; but nofTTof thefc, 
except metaphorically, can be termed beautiful ; as we have no \auflti 
to embrace or Talute them. 

Our perception of beauty confifts in our recognition by the fenfc of 
vifion of thofe obje£ts,firft, « which have before infpired our love by 
the pleafure, which they have afforded to many of our fenfes : as to 
our fenfe of warmth, of touch, of fmell, of taffe, hunger and thirft; 
and; fecondly, which bear any analogy of form to fucli objects. 

When the babe, foon after it isNbp^tfi into tlfis cofid world, is apjxliccl 
to its mother’s bofom; its fen f&fji^rceivipg warhith is firft agree- 
ably affe&ed; next its fenfe r of is' clelighted with the odour 

of her Trtilk ; then its tafte is gratified by the flavour of it: after- 
wards the appetites of h unger and of thirft affordpleafure by thepof- 
feflion of their obj^ft s, and by the fubfequent digeftion of the ali- 
ment; and, laftly, the fenfe of touch is delighted by the foftnefs and 
fmoothnefs of the milky fountain, the fource of fuch variety of hap- 
pinefs. 

All thefe various kinds of plesrfure at length become aflbeiated with 
the form of the mother’s breaft; which the infant embrrees with its 
hands, prefles with its lips, and watches with its eyes; and thus ac- 
quires more accurate ideas of the form of its mother’s bofom, than of 
the odour and flavour dr wamth, which it perceives by its other 
fenfes. And hence at our maturer years, when any obje<5t of vifion is 
prefented to us, which by its waving or fpirai lines bears any fimili- 
tude to the form of the female bofom, whethet^it be found in aland- 
fcape- with foft gradations of rifingand defeending fUrface, or in the 
fortu’s of fome antique vafes, or in other works of the pencil or the 
djiffel, we feel a general glow of delight, which feems to influence all 
fltn fenfes ; and, if the object be not too targe, we experience an at- 
7 traction 
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tra£lion to embrace it with our arms, and to falute it with our lips, 
cis we did in our early infancy the bofom of our mother. And thus 
wc fi &d; according to the ingenious idea of Hogarth, that the waving 
lines of beauty were originally taken from the temple’of Venus. 
T*his animal attraction is love; which is a fenfation, when the ob- 
p refen t; and a defire, when it is abtfbnt. Which conllitutes 
the pureft fource of human felicity, the CQt|&&l^slrop iff*the otherwise 
vapid cup of life, and which overpay for the care and la- 
bour, which are attached to thp pre-eminence of his fituation above 
other animals. ■.* 

It fliould have been obferved, that Colour as well as form fometimes 
enters into our ide^of ^ beautifuiybjeCt, as a good complexion Tor 
ir. (lance, bccaufe a fine or faifej^dur is in general a fign of health, 
and conveys to us an idea of tite'aftarrmh of the objeCl; and a pale 
countenance on the contrary gives an idea of its being cold to the 
touch. 


It was before remarked, that young animals ufe their lips to dif- 
tinguilh the forms of things, as well as their fingers, and hence we 
learn the origin of our inclination to falute beautiful objects with our 
lips. For a definition of Grace, fee Clafs III. 1. 2. 4. 

' VII. There are two ways by which we become acquainted with 
the pafiions of others: firft, by having obferved the effects of them, 
as of fear or anger, on our own bodies, wc know at fight when others 
aie under the influence of thefe afte&ions. So when two cocks are 


prepaiing to fight, each feels die feathers rife round his own neck, 
and knows from the fame fign the difpofition of his advei tary : and 
children long before they can fpcak, or underftand the language of 
their parents, may be frightened by an angry countenance, or footlicd 
bv fmiles and blandiflnnents. 


Secondly, when we put ourfelves into the attitude that any pafljpn 
naturally occafions, we foon in Tome degree acquire that palfion; 
hence when thofe that fcold indulge thcmfelves in loud oaths, and 

U 2 violesit 
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violent adlions of the arms, they inereafe their anger by the mode of 
exprefling themfelves : and on the contrary the counterfeited fmile of < 
plea fu re in difagreeable company foon brings along with it a potion 
of the reality, as is well illuftrated by Mr. Burke. (Eflay on the Su- 
blime and Beautiful.) 

This latter method of entering into the paflions of others isThsH- 
dered of very extenfive ufls by the pleafur-e we take in imitation, 
which is every day prefented< before our eyes, in the adlions of chil- 
dren, and indeed in all the cuftoms and fafhions of the world. From 
this our aptitude to imitation, arifes what is generally underllood by 
the word fympathy fb well explained by Dr. Smith of Glafgow. 
Thus the appearance of a cheerful \^auntenancf; givres us pleafure, and 
of a melancholy one .makes us forro^ful. Yawning and fometimes 
vomiting are thus propagated- by fympathy^ and fome people of deli- 
cate fibres, at the prefence of a fpe£facle of mifery, have felt pain in 
the fame parts of their own bodies, that were difeafed or mangled in 
the other. Among!! the writers of antiquity Ariftotle thought this 
aptitude to imitation an eflential property of the human fpecies, and 
calls man an imitative animal. To & oou fupupsvov. 

Thcfe then are the natural figns by which we ’underftand each 
other, and on this {lender bafis is built all human language. For 
without fome natural figns, no artificial ones could have been invented 
or underftood, as is very ingenioufly obferved by Dr. Reid. (Inquiry 
into the Human Mind.) 

VIII. The origin of this univerfal Iahguage is a fubjedtof the high- 
eft curiofity, the knowledge of which has always been thought utterly 
inacceflible. A part of which we {hall however here attempt. 

Right, found, and odours, are unknown to the foetus in the womb, 
which, except the few fenfations and motions already mentioned, 
ileeps away its time infenfiblc of the bufy world. But the moment he 
arj^ps into day, he begins to experience many vivid pains and plea- 
fufes ; thefe are at the fame time attended with certain mufcular mo- 
tions, 
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tions, and from this their early, and individual affociation, they ac- 
. quire liabits of occurring together, that are afterwards indiflbluble. 


i. Of Fear. 

t 1 

As foon as the young animal is horn, the firft important fenfations, 
that occur to him, are occafioned by the oppreflion about his pre- 
cordia for want of refpiratiop, and by • his hidden tranfition from 
ninety-eight degrees of heat into fo cold a climate. — He trembles, 
that is, he exerts alternately all the mufcles of his body, to enfranchife 
himfelf from the Appnjfllon about, his bofom, and begins to breathe 
with frequent ana Ihort refpira^ons ; at the fame time the cold con- 
trafts his red Ikin, gradually .turning it pale; the contents of the 
bladder and of the bowels arc evacuated; and from the experience of 
tlicfe firft difagreeable fenfations the paflion of fear is excited, which 
is no other than the expectation of difagreeable fenfations. This early 
affociation of motions and fenfations perfifts throughout life; the 
paflion of fear produces a cold qnd pale Ikin, with tremblings, quick 
refpiration, and an evacuation of the bladder and bowels, and thus 
conftitutes the natural or univerfal language of this paflion. 

On obferving a Canary bird this morning, January 28, 1772, at 
the houfe of Mr. Harvey, near Tutbury, in Derbyfhire, I was told 
it always fainted away, when its cage was cleaned, and deft red to fee 
the experiment. The cage being taken from the ceiling, and its 
bottom drawn out,, the bird began to tremble, and turned quite white 
about the root of his bill : he then opened his mouth as if for breath, 
and refpired quick, flood freighter up on his perch, hung his wings, 
fpread his tail, doled his eyes, and appeared quite ftiff and cataleptic 
for near half an hour, and at length with much trembling and deep 
refpirations came gradually to himfelf. 
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2. OfGncJ. 

That the internal membrane of the noftrils may bp kept always 
ntoift, for the better perception of odours, there are two canals, tint 
condud the tears after they have done their office in moifteningTRul. 
cleaning the ball of the e^e into a fack, which is called the lacryi.nl 
lack; and from which there is a dud, that opens into the noftrils : 
the aperture of this dud is formed of exquilite fallibility, and when 
it is Simulated by odorous particles, or by the drynefs or colduefs of the 
air, the fack contracts itfelf, and pours more of its contained moifture 
on the organ of fmcll. By this contrivance ^he ^rgan is rendered 
more fit for perceiving fuch odours, *nd is prclervecl from being in- 
jured by thofe that arc more fti'ong or corrofive. Many other recep- 
tacles of peculiar fluids difgorge their contents, when the ends of their 
duffs are ftimulated ; as the gall bladder, when the contents of the 
duodenum ftimulate the extremity of the common bile dud : and the 
falivary glands, when the termination of their duds in the mouth are 
excited by the ftimulus of the food we mafticate. Atque veficulre 
feminales fuum exprimunt fluidum glande penis fricata. 

The coldnels and drynefs of the atmofphere, compared witli the 
warmth and moiflure, which the new-born infant had j jft before 
experienced, difagrceably affeds the aperture of this lacrymal fack : 
the tears, that are contained in this fack, are poured into the noftrils, 
and a further fupply is fecreted by the lacrymal glands, and difi'ufed 
upon the eye-balls ; as is very viflble in the eyes and noftrils of chil- 
dren foon after their nativity. The fame happens to us at our ma- 
turer age, for in fevere frofty weather, Travelling and tears arc pro- 
duced by the coldnefs and drynefs of the air. 

But the lacrymal glands, which feparate the tears front the blood, 
are fiifflted on the upper external part of the globes of each eye; and, 

when 
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when a greater quantity’ of tears arc wanted, we contrail the fore- 
head* and bring down the eye- brows, and ufe many other diftortions 
of the face, to comprefs thefe glands. .. ; . 

Now as the fuffocating fenfation, that produces refpiration, ise re- 
moved almoft as foon as perceived, and docs not recur again : this 
difogreeable irritation of the lacrymal duels, as it mud frequently 
recur, till the tender organ becomes ufed.tp ? variety of odours, is one 
of the firft pains that is repeatedly attended to: and hence through- 
out our infancy, and in many people throughout their lives, all dif- 
agreeablc fenfations are attended with fnivelling at the nofe, a pro- 
fufion of tears, and fome peculiar' diftortions of countenance: ac- 
cording to the Saws pf early aflociation before mentioned, which 
conllitutes the r/atural or univerfal language of grief. 

You may allure youffelf of the truth of this obfervation, if you 
will attend to what palfes, when you read a diftrefsful tale alone ; 
before the. tears overflow your eyes, you will invariably feel a titilla- 
tion at that extremity of the lacrymal dudt, which terminates in the 
nollril, then the compreflion of the eyes fuccecds, and the profufion 
of tears. 

Linnasus aflerts, that the female bear flieds tears in grief j the 
fame lias been faid of the hind, and fome other animals. 


3 . Of Tender Pleafure. 

The firft mod lively impreflion of pleafure, that the infant enjoys 
after its nativity, is excited by the odour of its mother’s milk. The 
organ of fmcll 3s irritated by this perfume, a?nd the lacrymal fack 
empties itfelf into the noftrils, as before explained, and an increafe of 
tears is poured into the eyes. Any one may obferve this, when very 
young infants are about to fuck ; for at thofe early periods of life, the 

fenfation 
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fen fation aff'ecls the organ of fmell, much more powerfully, than 
after the repeated habits of fmelling has inured it to odours of com- - 
mon ftrength : and in our adult years, the ftronger fmells, though 
they are at the dame time agreeable to us, as of volatile (pints, con- 
tinue to produce an increafed fecrction of tears. 

This pleafing fenfation of fmell is followed by the early affe&ion 
of the infant to the mother that (uckles it, and hence the tender 
feelings of gratitude and love, as well as of hopelefs grief, are ever 
after joined with the tirillation of the extremity of the lacrymal 
du&s, and a profit fion of tears. 

Nor is it Angular, that the ladrymal fack fliould be influenced by 
pleafing ideas, as the fight of agreeable food pjjrodifces the fame efte<5l 
on the falivary glands. Ac dum vidimus infomnns lafeivse puella? 
fimulacrum tenditur penis. . 

Lambs (hake or wriggle their tails, at the time when they firfl: 
fuck, to get free of the hard excrement, which had been long lodged 
in their bowels. Hence this becomes afterwards a mark of pleafure 
in them, and in dogs, and other tailed animals. But cats gently 
extend and contract their paws when they are pleafed, and purr by 
drawing in their breath, both which refemble their 'manner of fuck- 
ing, and thus become their language of pleafure, for thefe animals 
having collar-bones ufe their paws like hands when they flick, which 
dogs and iheep do not. 


4. Of Serene Pleafure. 

In the a&ion of fucking, the lips of the infant are clofed around 
the nipple of its mother, till he has filled his ftomach, and the plea- 
fure occafioned by the ftimulus of this grateful food fucceeds. Then 
the fphin&er of the mouth, fatigued by the continued a&ion of fuck- 
ing, 
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ing, is relaxed ; and the anfagonift mufcles of the face gently a fling, 
produce the fmilc of pleafurc: as cannot but be fecn by all' who are 
converlant with children. 

Hence this fmilc during our' lives is aflbeiated with gentle pleafurc ; 
it is vifible in kittens, and puppies, when they are played with, and 
tickkd ; but more particularly marks the human features. For in 
children this expreflion of pleafure is much encouraged, by their imi- 
tation of their parents, or friends ; who generally addrefs them with 
a fmilinu countenance : and hence forne rations are more remarkable 
for the gaiety, and others for the gravity of their looks. 


5. Of Anger. 

The actions that conftitute the mode of fighting, arc the immediate 
language of anger in all animals; and a preparation for tliefe actions 
is the natural language of threatening. Hence the human creature 
clenches his fift, and fternly furveys his adverfary, as if meditating 
where to make the attack ; the ram, and the bull, draws himfelf 
fome fteps backwards, and levels his horns ; and the horfe, as he 
moft frequently fights by ftriking with his hinder feet, turns his heels 
to his foe, and bends back his ears, to liften out the place of his ad- 
'.erfary, tint the threatened blow may not be incftcflual. 


6. Of Attention. 


The eye takes in at once bu$ half our horizon, and that only in the 
day, and our fmell informs us of no very diftant obje&s, hence we 
confide principally in the organ of hearing to apprize us of danger : 
Voj . 1. X '' hen 
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when wc hear any the imallcft found, that we cannot immediately 
account for, our fears are alarmed, wc fufpend our flops, hold everV 
mulclc Ail), open our mouths a little, credt our ears, and liften to 
gain further infonnatu-n : and this by habit becomes the general 
language of attention to objects of fight, as well as of hearing; and 
even to the fuccciiive trains of our ideas. 

The natural language of violent pain, which is exprefied by writh- 
ing the hodv, grinning, and fcrcaming ; and that of tumultuous 
pleafurc, exprclfed in loud laughter;' belong to Section XXXIV. on 
Difeafes from Volition. 

IX. It mull have already appeared to the reader, that all other ani- 
mals, as well as man, are pofleffed of this fnatimd language of die 
pafhons, exprefled in figns or tones ;> and wc fhall endeavour to evince, 
that thofc animals, which have preferved themfelves from being en- 
flaved by mankind, and are afiociated in flocks, are alfo pofleffed of' 
fomc artificial language, and of fomc traditional knowledge. 

The mother-turkey, when fhe eyes a kite hovering high in air, 
has either feen her own parents thrown into fear at his prefence, or 
has by obfervation been acquainted* with his dangerous defigns upon 
her young. She becomes agitated with fear, and ufes the natural 

*0 O 

language of that paffion, her young ones catch the fear by imitation, 
and in an inftant conceal themfelves in the grafs. 

At the fame time that flic fticws her fears by her gefture and de- 
portment, (he ufes a certain exclamation, Koe-ut, Koe-ut, and the 
young ones afterwards know, 'when they hear this note, though they 
do not fee their dam, that the prefence of their adverfary is denounc- 
ed, and hide themfelves as before. 

The wild tribes pf birds have very frequent opportunities of know- 
ing their enemies, by obferving the dcftru&ion they make among their 
progeny,* of which every year but a fmall part efcapes to maturity: 

to our domeftic birds thefe opportunities fo rarely occur, that 
.their knowledge of their diflant enemies mull frequently be de- 

livered 
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livcrcd by tradition in the manner above explained, through main 
•generations. 

This note of danger, as well as the other notes of the mother- 
turkey, when fhc calls her flbek to their food, or to t fleep under her 
wings, appears to be an artificial language, both as cxprelfed by the 
moiiier, and as underflood by the progeny. For a hen teaches this 
language with equal ealc to the ducklings, flic has hatched from fup- 
politious eggs, and educates as her own offspring : and the wagtails, 
or hedge- Iparrows, learn it from the '’young cuckoo their fuller nu ri- 
ling, and fupply him with food long after he can fly about, whenever 
they hear his cuckooing, which Linneus tells us, is his call of hun- 
ger, (Syft. Nat.)^ Aijd all our domcftic animals are readily taught to 
come to us for f»>od, when we ufe 011c tone of voice, and to fly from 
our anger, when wc ufp another. , 

Rabbits, as they cannot cafily articulate founds, and are formed 
into focietics, that live under ground, have a very different method of 
giving alarm. When danger is threatened, they thump on the 
ground with one of their hinder feet, and produce a found, that can 
be heard a great way by animals near the furface of the earth, which 
would feem to be an artificial fign both from its fingularity and its 
aptneis to the fituation of the animal. 

The rabbits on the ifiand of Sor, near Senegal, have white flefh, 
and are well ta/fed, but do not burrow in the earth, lb that we may 
fu fpecl their digging themlclves houfes in this cold climate is an ac- 
quired art, as well as their, note qf alarm, (Adanlon’s Voyage to 
Senegal). 

The barking of dogs is another curious note of alarm, and would 
feem to be an acquired language, rather than a natural fign : for “ in 
the ifland of Juan Fernandes, the dogs did not attempt to baik, till 
lomc European dogs were put among them, and then they gradually 
begun to imitate them, but in a flrange manner at firfl, as if they 
were learning a thing that was not natural to them,” (Voyage to 

X 2 South 



fc$6 OF INSTINCT. Sect. XVI.. 10. 

South America by Don G. Juan, and Don Ant. dc UJIoa., B. a. 
c. 4). 

Einnaius a ll'o obferves, that the dogs ot\South America do not bark 
at Grangers, (by ft. Nat.) And the European dogs, .that have been 
carried to Guinea, are laid in three or four generations to ceale to baik, 
and only howl, like the dogs that arc natives of that coaft, (World 
Difplaycd, Vol. XVII. p. 26.) 

A circumftance not diffimrilqr to this, and equally curious, is men- 
tioned by Kirchcrus. de Mufurgia, .in his Chapter de Lulciniis. 
“ That the young nightingales, that arc hatched under other birds, 
never ling till they are inftrudled by the company of other nightin- 
gales.” And Jo niton affirms, that the nightingales that viiit Scot- 
land, have not the lame harmony as«thole of Italy (Pennant’s Zoo- 
logy, ottavo, p. 255) ; which would lead usr to lufpefl that the ling- 
in g of birds, like human mulic, is an artificial language rather than r. 
natural exprcilion of paffion. 

X. Our mafic like our language, is perhaps entirely conftitutcd of 
artificial tones, which by habit luggeft certain agreeable paffions. 
For the fame combination of notes and tones do not excite devotion, 
love, or poetic melancholy in a native of Indoftaii and of Europe. 
And “ the Highlander has the lame warlike ideas annexed to the 
found of a bagpipe (an inftrument which an Englifliman derides), as 
the Englilhman has to that of a trumpet or fife,” (Dr. Brown’s 
Union of Poetry and Mufic, p. 58.) So “ the mulic of the Turks 
is very different from the Italian, and the people of Fez and Morocco 
have again a different kind, which to us appears very rough and hor- 
rid, but is highly plcaling to them,” (L’ Arte Armoniaca a Giorgio 
Antoniotto). Hence we fee why the Italian opcia does not delight 
an untutored Engliffiman ; and why thofe, who are unaccuftomed to 
m y fto, are* more pleafed with a tune, the fecond or third time they 
fillftfit, than the firft. For then the fame melodious train of founds 
€<cites the melancholy, they had learned from the long ; or the fame 
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'• ivid combination of them recalls all the mirthful ideas of the dance 
V.nd company. 

Even the founds, that wci.e once diiagreenble to us, may by habit 
be aflociatcd with other ideas, fo as to become agrbeablc. Father 
Eafit.ui, in his account of the Iroquois, fays “ the mulic and dance 
of thole Americans, have fomething in them extremely barbarous, 
which at fir If difgufls. Wc grow reconciled to them by degrees, 
and in the end partake of them with plfialurc, the lavages themfelves 
arc fond of them to diftraftion,” (Mteurs dcs Savages, Tom. ii.) 

There are indeed a few founds, that we very generally allociate 
with agreeable ideas, as the whillling of birds, or purring of animals, 
that arc delighted ; and lome others, that we as generally alfociate 
with difagrecable ideas, as the* cries of animals in pain, the hits of 
fome of them in anger, ’and the midnight howl of bealts of prey. Vet 
wc receive no terrible or fublime ideas from the lowing of a cow, or 
the braying of an afs. Which evinces, that thcle emotions are 
owing to previous alfociations. So if the rumbling of a carriage in 
the Ifrect be for a moment miltaken for thunder, wc receive a fub- 
limc fcnlation, which ceaies as Moon as we know it is the noife of a 
coach and fix. 

There are other difagrecable founds, that are faid to fet the teeth 
on edge ; which , as they have always been thought a necclfuy effect 
of certain difeordant notes, become a proper fubjedl of our enquiry. 
Every one in his childhood has repeatedly bit a part of the glafs or 
earthen vcflll, in which his food has been given him, and has thence 
had a very difagrceablc fcnlation in the teeth, which fenfition was de- 
fined by nature to prevent us from exerting thim on objects harder 
than themfelves. The jarring found produced between the cup and 
the teeth is always attendant on this difagrecable fcnlation : and ever 
after when fuch a found is accidentally produced by the conflict of 
two hard bodies, we feel by allocation of ideas the concomitant dil- 
agreeable fenfation in our teeth. 
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Others hive in their infancy frequently held the corner of a lilk 
handkerchief in their mouth, or the end of the velvet cape o! f ur 
coat, whilft their companions in play have, plucked it trom them .id 
have given another dilagreeable i'enlution to 'h, ir teeth ubieh is 
afterwards recurred on touching thole materials. And ti lignt i a 
knife drawn along a ch.na plate, though no found is ex ; 1 h\ •, 
and even the imagination of fuch a knife and plate lofcrapcd toyti.n.-r, 

1 know by repeated experience will produce the lame dilagrecable 
lenf.tion of the teeth. 

Thefc circumftances indifputably prove, that this fenfation of the 
tooth-edge is owing to aflociated ideas; as it is equally excitable by 
light, touch, hearing, or imagination. * 

In refpeft to the artiheal proportions of found excited by mufical 
inftruments, thole, who have early in life aflociated them with agice- 
ablc ideas, and have nicely attended to diflingudh them from each 
other, are faid to have a good ear, in that country where luch pro- 
portions are in falhion : and not from any fuperior perfect ion in the* 
organ of hearing, or any inltindtive lympathy between certain lounds 
and paflions. 

I have obferved a child to be exquifitcly delighted with mufic, and 
who could \\ ith great facility learn to ling anytime that he heard 
diflindlly, and yet whole organ of hearing was lo impel fedl, that it 
was neceflary to fjxak louder to him in common converlation than to 
others. 

Our mulic, like our architecture, feems to have ne foundation in 
nature, they are both arts purely of human creation, as they imitate 
nothing. And th&piofeflors of them have only clafl'ed thole circum- 
Itances, that arc moll agreeable to the accidental tafte of their age, or 
countiy; and have called it Proportion. But this proportion mult 
always fluctuate, as it relb on the caprices, that are introduced into 
‘<$at minds by our vauous modes of education. And thefe fluctuations 
of take mult become more frequent in the prefent age, where man- 
8 kind 
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kind have cnfranchifed ,themfelves from the blind obedience to the 
‘rules of antiquity in perhaps every iaenee, but that of architecture. 
Sec Set. XII. 7. 3. 

XI. There are many articles of knowledge, which* the animals m 
cultivated countries teem to learn very caily in their lives, cither 
from each other, or from experience, or obiervation : one of the moil 
general of thel’c is to avoid mankind. There is fo great a refemhl.uiee 
in the natural language of the paflions *of all animals, that \vc gene- 
rally know, when they are in a pacific, or in a malevolent humour, 
they have the lame know ledge of us ; and hence we can fcold them 
from us by tome tones and geflurcs, and could pollibly attract them 
to us by others, if thev were not already apprized of our general ma- 
levolence towards them. Mr.. Gindin, Profcllbr at Petcriburg, ai- 
fures ns, that in his journey into SibcVia, undertaken by order of the 
Emprefs of Ruffin, he law foxes, that exprefled no fear of himlt.ll or 
companions, but permitted him to come quite near them, having 
never feen the human creature before. And Mr. •Bougainville 1 dates, 
that at his arrival at the Malouine, or Falkland’s Itl.m J.-., which were 
not inhabited by men, all the. animals came about himlclf and his 
people; the fowls lettling upon their heads and Ihoulders, and the 
quadrupeds running about their feet. From the difficulty of acquir- 
ing the confidence of old animals, and the eafe of taming young ones, 
it appeals that the fear, ‘they all conceive at the light of mankind, is 
an acquired article of knowledge. 

This knowledge is more nicely underAood by rooks, who are 
formed into locieties, and build, as it were, cities over our heads ; 
they evidently diftinguifh, that the danger is greater when a man is 
armed with a gun. Every one has feen this,, who in the fpring of 
the year has walked under a rookery with a gun in his hand : the in- 
habitants of the trees rife on their wings, a id fcrcam to the unfledged 
young to Ihrink into their nefls from the light of the enemy. The 

vulgar 
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vulgar obferving this circumftance fo uniformly to occur, aflerf that 
rooks can ftnell gun-powder. 

The fieldfairs, (turdus pilarus) which breed in Norway, and come 
liither in the cold leafon for our winter berries; as they are aflociatcd 
in flocks, and are in a foreign country, have evident marks of keeping 
a kind of watch, to remark and announce the appearance of danger. 
On approaching a tree, that is covered with them, they continue fear- 
lefs till one at the extremity df .the bulh riling on his wings gives a 
loud and peculiar note of alarm, when they all immediately fly, ex- 
cept one other, who continues till you approach Hill nearer, to cer- 
tify as it were the reality of the danger, and then he alfo flies off re- 
peating the note of alarm. 

And in the woods about Senegal there is a bird' called uett-uett 
by the negroes, and lquallers by the French, 'which, as loon as they 
lee a man, fet up a loud leream, and keep flying round him, as if their 
intent was to warn other birds, which upon hearing the cry im- 
mediately take wing. Thefe birds are the bane o 1 Iportlmen, and 
frequently put me into a pafflon, and obliged me to Ihoot them, 
(Adanfon’s Voyage to Senegal, 78). For the fame intent the 
leffer birds of our climate leem to fly after a hawk, cuckoo, or 
owl, and feream to prevent their companions from being lurp riled 
by the general enemies of themfelves, or of their egg., and pro- 
geny. 

But the lapwing, (charadrius pluvialis Lin.) when her unfledged 
offspring run about the marlhes, where they were hatched, not only 
gives the note of alarm at the approach of men or dogs, that her 
young may conceal .themfelves.; but flying and fereaming near the 
ndverfary, Ihe appeals more folicitous and impatient, as he recedes 
from her family, and thus endeavours to millead him, and frequently 
fucceeds in her defign. Thefe lafl: inftances arc fo appofite to the litu- 
ation, rather than to the natures of the creatures, that ule them; and 
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arc fo fimilar to the actions of men in the fame circumdances, that we 
•cannot but believe, that they proceed from a fimilar principle. 

Mifs M. E. Jacfon acquainted me, that the witnefied this autumn 
an agreeable instance of lagacity in a little bird, which fefcmed to ufo the 
means to obtain an end ; the bird repeatedly hopped upon a poppy-dem, 
and (hook the head with its bill, till many leeds were fcattcred, then 
it lettled on the ground, and eat the feeds, and again repeated the 
fame management. Sept, i, 1794. , • 

On the northern coaft of Ireland a ti'iend of mine faw above a 
hundred crows at once preying upon mufcles; each crow took a 
nudcle up into the air twenty or forty yards high, and let it fall on 
the (tones, and thus by breaking the (hell, got po(fe(Iion of the ani- 
mal. — A certain *philofopher (1 .think it was Anaxagoras) walking 
along the (ea-fhore to gather (hells, orte of thefe unlucky birds mif- 
taking his bald head for a (tone, dropped a (hell-fifli upon it, and 
killed at once a philolophcr and an oyder. 

Our domedic animals, that have Come liberty, are alfo poflefled of 
fomc peculiar traditional knowledge: dogs and cats have been forced 
into each other’s foeiety, though naturally animals o£*fe,yery different 
kind, and have hence learned from each other to eat dog’s grais (agrofiis 
canina) when they are fick, to promote vomiting. I have l'cen a cat 
miAakc the blade of barley for this grafs, which evinces it is an acquired 
knowledge. They have' alio learnt of each other to cover their ex- 
crement and urine; — about a fpoonful of water was fpilt upon my 
hearth from the tea-kettle, and I obferved a kitten cover it with afhes. 
Hence this mud alfo be an acquired art, as the creature tnidook the ap- 
plication of it. 

To prelerve their fur clean, and cfpecially their whilkers, cats 
wa(h their faces, and generally quite behind their ears, every time 
they eat. As they cannot lick thofe places with their tongues, they 
fird wet the infide of the leg with (aliva, and then repeatedly wa(h 
their faces with it, which mud originally be an effea of reafoning, 
Vol. I. V becaufe 
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becaufe a means is ufed to produce an effedl; and feems afterw ards to 
be taught or acquired by imitation, like the grcatell part of human' 
arts. 

Thcfe aninuls feem to pofTefs fomething like an additional fenfc by 
means of their whilkers; which have perhaps feme analogy to the 
antemue of moths and butterflies. The whilkers of cats con lift not 
only of the long hairs on their upper lips, but they have alio four or 
five long hairs {landing up frjom each eyebrow, and alio two or three 
on each cheek; all which, when the animal erects them, make with 
their points fo many parts of the periphery of a circle, of an extent at 
lcaft equal to the circumference of any part of their own bodies. With 
this inflrument, I conceive, by a little experience, they can at once 
determine, whether any aperture amongil hedges or fhrubs, in which 
animals of this genus live in their wild flate, is large enough to admit 
their bodies ; which to them is a matter of the greateft confequencc, 
whether purfuing or purfued. They have hkewiic a power of creel- 
ing and bringing forward the whilkers on their lips; which probably 
is for the purpofe of feeling, whether a dark hole be further per- 
meable. 

The antennae, or horns, of butterflies and moths 1 , who have awk- 
ward wings, the minute feathers of which are very liable to injury, 
ferve, I fuppofe, a flmilar purpofe of mealliring, as they fly or creep 
amongil the leaves of plants and trees, whither their wings can pafs 
without touching them. 

Mr. Leonard, a very intelligent friend of mine, faw a cat catch a 
trout by darting upon it in a deep clear water at the mill at Wen ford, 
near Lichfield. The cat belonged to Mr. Stanley, who had often 
lcen her catch fllh in the fame manner in fummer, when the mill-pool 
was drawn fo low, that the filh could be fee n. I have heard of other 
cats taking filh in Ihallow water, as they flood on the bank. This 
feems a natural art of taking their prey in cats, which their acquired 
delicacy by domeftication has in general prevented them from ufing, 
though their dclirc of eating filh continues in its original flrength. 

Mr. 



OF INSTINCT. 


SEtT. XVI. u. 


i <*> 


Mr. White, in his ingenious Hiftory of Sclbourn, was witnefs to a 
.cat’s fuckling a young hare, which followed her about the garden, 
and came jumping to her call of aftedtion. At Elford, near Lich- 
field, the Rev. Air. Savvlcy had taken the young 0119s out of a hare, 
which was (hot; they were alive, and the cat, who had juft loft her 
own kittens, carried them away, as it was luppofed, toeatthem; but 
it prcfently appeared, that it was affedtion not hunger which incited 
her, as flie fucklcd them, and brought tjicm up as their mother. 

Other inftances of the miftaken application of what has been 
termed inflindl may be obferved in flies in the night, who miftakin^ 
a candle for day-light, approach and perifh in the flame. So the pu- 
trid ftncll of the ftapelia, or carrion-flower, allures the large flefh-fly 
to depolit its youjig worms on its beautiful petals, which perifh there 
for want of nourifhmeijt. This therefore cannot be a ncceflary in- 
ftindl, becaufe the creature miftakes the application of it. 

Though in this country horfes fliew little veftiges of policy, yet in 
thedelerts of Tartary, and Siberia, when hunted by the Tartars they 
are lecn to form a kind of community, fet watches to prevent their 
being furpril'ed, and have commanders, who direct, and haften their 
flight, Origin of Language, Vol. I. p. 212. In this country, where 
four or five horfes travel in a line, the firft always points his ears for- 
ward, and the laft points his backward, while the intermediate ones 
feem quite carelefs in this refpedt; which feems a part of policy to 
prevent lurprife. As all animals depend mod on the ear to apprize 
them of the approach of danger, the*eye taking in only half the ho- 
rizon at once, and horles poflefs a great nicety of this fenfc; as ap- 
pears from their mode of fighting mentioned No. 8. 5. of this Section, 
as well as by common obferyation. 

There are fume parts of ahorfe, which he cannot conveniently rub, 
when they itch, as about the (houldcr, which he can neither bite 
with his teeth, nor icratch with his hind foot; when this part itches, 

Y 2 he 



i <54 OF INSTINCT. t Sect. XVI. lx. 

he goes to another horfe, and gently bites him in the part which he 
withes to be bitten, which- is immediately done by his intelligent 
friend. I once obferved a young foal thus bite its large mother, who 
did not clioofe tp drop the gral's the had ‘in her mouth, and rubbed her 
nofe again ft the foal’s neck in (lead of biting it; which evinces that 
fhe knew the defign of her progeny, and was not governed by a nc- 
ccfl'ary inftimfl to bite where fhe was bitten. 

Many of our fhrubs, whiqh would otherwife afford an agreeable 
food to horfes, are armed with thorns or prickles, which fee u re them 
from thofe animals ; as the holly, hawthorn, goofeberry, gorfe. In 
the ex ten five moorlands of Staftordfhire, the horfes have learnt to 
(lamp upon a gorfe-bufh with one of their fore-feet for a minute to- 
gether, and when the points are broken, they eat jt without injury. 
The horfes in the new forefl in Hampfhir.e are affirmed to do the 
fame by Mr. Gilpin. Forefl Scenery, II. 251, and 1 12. Which is an 
art other horfes in the fertile parts of the country do not polfefs, and 
prick their mouths. till they bleed, if they are induced by hunger or 
caprice to attempt eating gorfe. 

Swine have a fenfe of touch as well as of fmcll at the end of their 
nofe, which they ufe as a hand, both to root up the^foil, and to turn 
over and examine objefls of food, fomewhat like the probofeis of an 
elephant. As they require (helter from the cold in this climate, they 
have learnt to collect flraw in their mouths to make their ncfl, when 
the wind blows cold; and to call their companions by repeated cries 
to afTift in the work, and add to -their warmth by their numerous bed- 
fellows. Hence thele animals, which arc efleemcd fo unclean, have 
alio learned never to befoul their dens, where they have liberty, with 
their own excrement ; an art, which cows and horfes, which have 
open hovels to run into, have never acquired. I have obferved great 
fagacity in.fwrne; but the (hort lives we allow them, and their ge- 
neral confinement, prevents their improvement, which might pro- 
bably be otherwife greater than that of dogs. 


Inftanccs 
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Instances of the fagacity aud knowledge of animals are very nu- 
.mcrous to every obferver, and their docility in learning various arts 
from mankind, evinces that they may learn limilar arts from their 
own Ipecies, and thus be poflefled of much acquired aud traditional 
knowledge. 

A dog whofe natural prey is iheep, is taught by mankind, not 
only to leave them unmolefted, but to guard them; and to hunt, to 
fet, or to deftroy other kinds of animals^ as birds, or vermin ; and in 
l'ome countries to catch fifh, inothers’to hnd truffles, and to prailife 
a great variety of tricks; is it more furprifing that the crows Ihould 
teach each other, that the hawk can catch lefs birds, by the fuperior 
fwiftnefs of his wing, and if two of them follow him, till he fucceeds 
in his defign, that they can by force fhare a part of the capture? 
This I have formerly obferved with attention and aftonifhment. 

There is one kind of pelican mentioned by Mr. Olbeck, one of 
Linnaeus’s travelling pupils (the pelicanus aquilus), whofe food is 
filh; and which it takes from other birds, becaufe it is not formed to 
catch them itfclf ; hence it is called by the Englifll a Man-of-war-bird, 
Voyage to China, p. 88. There are many other interefting anec- 
dotes of the pelican and cormorant, collected from authors of the beft 
authority, in a well-managed Natural Hiftory for Children, publifhed 
by Mr. Galton. Johnfon. London. 

And the following narration from the very accurate Monf. Adan- 
fon, in his Voyage to Senegal, may gain credit with the reader : as his 
employment in this country was folel.y to make obfervations in natu- 
ral hiftory. On the river Niger, in his road to the ifland Griel, he 
law a great number of pelicans, or wide throats. “ They moved 
with great ftate like fwana-*upon the water, and* are the largeft bird 
next to the oftrich; the bill of the one I killed was upwards of a foot 
and half long, andthe bagfaftened underneath it held two and twenty 
pints of water.. They fwim in flocks, and form a large circle, which 
they contrail afterwards, driving the filh before them with their 
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legs: when they fee the rtfh. in fufficient number confined in this 
fpace, they plunge their bill wide open into the water, and fhut it 
again with great quicknefs. They thus £et fifh into their throat- 
bag, which they eat afterwards on fliord at their leifure.” P. 247. 

XII. The knowledge and language of thofe birds, that frequently 
change their climate with the feafons, is ftill more extenfivc : as they 
perform thefe migrations in large' focieties, and are lefs fubjeft to the 
power of man, than the refident tribes of birds. They are faid to 
follow a leader during the day,‘who is occafionally changed, and to 
keep a continual cry during the night to keep themfelves together. 
It is probable that thefe emigrations were at firft undertaken as acci- 
dent directed, by the more adventurous of their fpecies, and learned 
from one another like the difeoveries of mankind in navigation. The 
following circumftances ftrongly fupport this opinion. 

u Nature lias provided thefe animals, in the climates where they 
are produced, with another refource: when the fcafon becomes too 
cold for their court itutions, or the food they were fupported with 
ceafes to be fupplied, I mean that of fleeping. Dormice, fnakes, 
and bats, have not the means of changing their country; the two 
former from the want of wings, and the latter frqm his being not 
able to bear the light of the day. Hence thefe animals are obliged to 
make ufe of this refource, and deep during the winter. And thofe 
fwallows that have been hatched too late in the year to acquire then- 
full ftrength of pinion, or that have been maimed by accident or 
difeafe, have been frequently found in the hollows of rocks on the fea 
coarts, and even under water in this torpid rtate, from which they 
have been revived by the warmth of a fire. This torpid rtate of fwal- 
lows is teftified by ihnumerable evidences hOtlF iff antient and modern 
names. Ariftotle fpeaking of the fwallo&s’Tsiys, “ They pafs into 
warmer climates in winter, if fuch places are aFno great diftancc; if 
the^Hpre, they bury themfelves in the climates where they dwell,” 
(8. Flirt:, c. 16. Sec alfo Dcrham’s Phyf. Theol, v. ii. p. 177.) 

Hence 
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Ilcjice their emigrations cannot depend on a nccejjary inftintt, as the 
* emigrations themfclves are not necejfury. 

2. When the weather becomes cold, the fwallows in the. neigh- 

bourhood aflemblc in large flocks ; that is, the unexperienced attend 
thole that have before experienced the journey they are about to un- 
dertake : they arc then feen fome time to hover on the coaft, till there 
is calm whether, or a wind, that> fuits the direction of their flight. 
Other birds of paflfage have been drownbd by thoufands in the fea, or 
have fettled on (hips quite exhnufted with fatigue. And others, either 
by mi flaking their courfe, or by diflrefs of weather, have arrived in 
countries where they were never feen before: and thus are evidently 
fubjciSt to the fame hazards that the , human fpecies undergo, in the 
execution of their artificial purpofes. „ ; , v 

3. The fame birds are emigrant from forine countries and not fo 
from others: the fwallows were feen at Gorce in January by an in- 
genious philofopher of my acquaintance, and he was told that they 
continued there all the year; as the warmth of the climate wj|S at all 
feafons fufficient for their own conftitutions, and for the produftiou of 
the flies that fupply them with nouriftiment. Herodotus fays, that in 
Libya, about the fprings of the Nile, the fwallows continue all the 
year. (L. 2.) 

Quails (tetrao corturnix, Lin.) are birds of paflfage from the coaft 
of Barbary to Italy, and have frequently fettled in large Ihoals on (hips 
fatigued with their flight. (Ray, Wifdom pf God, p. 129. Derham 
Phyfic. Theol. v. ii. p. 178.) Dr. Ruflel, in his Hiftory of Aleppot, 
obferves that the fwallows vifit that country about the end of Fcbruv 
ary, and having b r young difappear about the end of July ; 
and returning again ^ojjf .tJje beginning of October, continue about a 
fortnight, and then, again ,dlfapp^r. (P. 70.) 

When my late friend Dr. Chambres, of Derby, was on the ifland 
of Caprea in the bay of Naples, he was informed that great flights of 
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quails annually fettle on that ifland about the beginning of May, in 
their paflagc from Africa to Europe. And that they always come * 
when the fouth-eaft wind blows, are fatigued when they reft on this 
illand, and are t'alcen in fuch amazing quantities and fold to the Con- 
tinent, that the inhabitants pay the bifhop his ftipend out of the pro- 
fits arifing from the fale of them. 

The flights of thefe birds acrofs the Mediterranean arc recorded near 
three thouiatid years ago. .There went forth a wind from the 
Lord and brought quails from the fca, and let them fall upon the 
camp, a day’s journey round about it, and they were two cubits above 
the earth,” (Numbers, chap. ii. ver. 31.) 

In our country, Mr. Pennant informs us, that fome quails migrate, 
and others only remove from , the internal parts of the ifland to the 
coafts, (Zoology, oftavo, 21*0.) Some of the ringdoves and flares 
breed here, others migrate, (ibid. 510, 511.) And the (lender billed 
lmall birds do not all quit thefe kingdoms in the winter, though the 
difficulty of procuring the worms and infects, that they feed on, fup- 
plies the fame reafon for migration to them all, (ibid. 511.) 

Linnaeus has obferved, that in Sweden the female chaffinches quit 
that country in September, migrating into Holland, and leave their 
mates behind till their return in fpring. Hence he has called them 
Fringtlla caelebs, (Amaen. Acad. ii. 42. iv. 595.) Now in our cli- 
mate both fexes of them are perennial birds. And Mr. Pennant ob- 
ferves that the hoopoe, chatterer, hawfinch, and crofsbill, migrate 
into England fo rarely, and at fuch uncertain times,, as not to deferve 
to be ranked among our birds of paflage, (ibid. 51 r.) 

The water fowl,, as geefe and ducks, ar.e.bq|ter adapted for long 
migrations, than the other tribes of birds, "a^ ^when the weather is 
calm, they can not only reft themfelves, of fleeg upon the ocean, but 
poflibly procure fome kind of food from it. 

jflfence in Siberia, as foon as the lakes are frozen, the water fowl, 
which are very numerous, all dilappear, and are fuppofed to fly to 
7 warmer 
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warmer climates, except the rail, which, from its inability for long 
•flights, probably fleeps, like our bat, in their winter. The follow- 
ing account from the Jounjey of Profeflor Gmelin, may entertain the 
reader. ** In the neighbourhood of Krafnoiark, amongfl: many other 
emigrant water fowls, we obferved a great number of rails, which 
when purfued never took flight, but endeavoured to efcape by run- 
ning. We enquired how thefe birds, that could not fly, could retire 
into other countries in the winter, and were told, both by the Tar- 
tars and Affanians, that they \vell knew ihofe birds could not alone 
pafs into other countries : but when the cranes (les grues) retire in 
autumn, each one takes a rail (un rale) upon his back, and carries 
him to a warmer climate.’* 


Recapitulation. 

1 . All birds of paffage can exift in the climates, where they are 
produced. 

2. They are fubjedl in their migrations to the fame accidents and 
difficulties, that mankind are fubjedl to in navigation. 

3. The fame fpecies of birds migrate from fome countries, and are 
refident in others. 

From all thefe circumftances it appears that the migrations of birds 
are not produced by a neceflary inftindt, but are accidental improve- 
ments, like the arts among mankind, .taught by their cotemporaries, 
or delivered by tradition from one generation of them to another. 

XIII. In that feafoft of the year which fupplies the nouriffiment 
proper for the expedted brood, the birds enter into a contradl of mar- 
riage, and with joint labour conffrudt a bed for the reception of their 
offspring. Their choice of the proper feafon, their contradts of mar- 
riage, and the regularity with which they conftrudl their nefts, have 
Vol. I. Z in 
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in alt ages excited the admiration of naturalifts; and have always been 
attributed to the power of inftindt, which, like the occult qualities* 
of the anticut philofophers, prevented all further enquiry. We fhall 
confider them iw their order. 


Their Choice of the Seafon * 


Our domeftic birds, that arc plentifully fupplied thougliout the* 
year with their adapted food, and arc covered with houfes from the 
inclemency of the weather, lay their eggs at any feafon: which: 
evinces that the fpriag of the year is not pointed out to them by a 
neccflary inftimSt. 

Whilft the wild tribes of birds choofe this time of the year from 
their acquired knowledge, that the mild temperature of the air is more 
convenient for hatching their eggs, and is foon likely to fupply that 
kind of nourifhment, that is wanted for their young. 

If the genial warmth of the fpring produced the fgaffion of love, as 
it expands the foliage of trees, all other animals fhould feel its influ- 
ence as well as birds : but, the viviparous creatures, as they fuckle 
their young, that is, as they previoufly digefl: the natural food, that 
it may better fuit the tender ftomachs of their offspring, experience 
the influence of this paflion at all fe^fons of the year, as cats and 
bitches. The graminivorous animals indeed generally produce their 
young about the time when grafs is fupplied in the greateft plenty, 
but this is without Smy degree of exaftnefs, as appears from our cows, 
fhcep, and hares, and may be a part of the ? traditional knowledge, 
which they learn from the example of their parents. 
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*Thcir Contrails of Marriage. 

» 

Their mutual pafiion, and the acquired knowledge, that their 
joint labour is ncceflary to procure fuftenance for their numerous fa- 
mily, induces the wild birds to enter into a contrail of marriage, 
which does not however take place among the ducks, geefe, and 
fowls, that are provided with their daily ft>od from our barns. 

An ingenious philofopher has lately denied, that animals can enter 
into contrails, and thinks this an efTential difference between them 
and the human creature: — but does not daily obfervation convince us, 
that they form contrails of friendfhip with each other, and with 
mankind ? When puppies and kittens, play together, is there not a 
tacit contrail, that they will not hurt each other? And does not your 
favorite dog expeft you fhould give him his daily food, for hisfcrvices 
and attention to you ? And thus barters his love for your proteilion ? 
In the fame manner that all contrails arc made amongft men, that do 
not underfland each others arbitrary language. 


The ConflruElicn of their Kefs. 

1.. They Jfeem to be inftru&ed how to build their ncfls from their 
-obfervation of that, in which they were educated, and from their 
■knowledge of thofe things, that are moil agreeable to their touch iu 
refpeit to warmth,,, cleanlioefs, and liability. . They choofe their 
fituations from their ideas of fafety from their enemies, and of (helter 
from the weather. N or * s the, colour of their nefts a circumftance 
unthought oi ; the finches, that build in green hedges'; cover their 
habitations with green mofs; the fwallow or martin, that builds 

Z 2 again ft 
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again ft rocks ?nd houfes, cavprs her’s with clay, whilft the lark 
choofes vegetable ftraw nearly of the colour of the ground (he inha- ' 
bits: by this coptrjvanoe, they are all lefs. liable to be difeovered by 
their adverfariest. t . . 

2 . Nor are the njefts. of the |ame fpecies of birds conftru&ed always 
of the fame materials, nor in the fame form ; which is another cir- 
cumftancc that afeertains, that they are led by obfervation. 

In the trees before Mr. Le vet’s houfe in Lichfield, there are an- 
nually nefts built by fparrows, a bird which ufually builds under the 
tiles of houfes, or the thatch of barns* Not finding fuch convenient 
fituations for their nefts, they b^jdd a covered neft bigger than a man’s 
head, with an opening like a mopth at the fide, refembling that of a 
magpie, except that it is built .with ftraw and hay,' and lined with 
feathers, and fo^icely managed as to be a defence againft both wind 
and rain: 

The following extra# from a Letter of the Rev. Mr. J. Darwin, 
of Carleton Scroop in Lincolnlhire, authenticates a curious fa# of this 
kind. “ When I mentioned to you the circumftance of crows or 
rooks building in the fpire of Welbourn church, you expreffed a defire 
of being well informed of the certainty of the fa#. ’Welbourn is fi- 
tuatedin the road from Grantham to Lincoln on the Cliff row; I yef- 
terday took a ride thither, and enquired of the re#or, Mr. Ridgehill, 
whether the report was true, that rooks built in the fpire of his 
church. He allured me it was true, and that they ha<^ done fo time 
immemorial, as his parilhioners affirmed. There was a common 
tradition, he faid, that formerly a rookery in fome high trees adjoined 
the church yard, which being cut down (probably in the fpring, the 
building feafon), the rooks removed to the church, and built their nefts 
on the outfide of the fpire on the tops of win^pws, which by their 
projection a little from the fpire made them convenient room, but 
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on the»outfide, and in the fpires, and Mr. Ridgetiill faid ; there were 
always a great many. 

** 1 fpent the day with Mr. .Wright, a clergyman, at Fulbeck, near 
Welbourn, and'in the afternoon Dr. Ellis of Headenh&m, ' about two 
miles from Welbourn, drank tea at Mr. Wrigtit’s, who iaiH he re- 
membered, when Mr. Welby lived at Welbourn, that he received a 
letter from an acquaintance in'thfc weft of England, defiring an anfwer, 
whether the report of rooks building itvWelbourn church was true, as 
a wager was depending on that fubje£t ; to which he returned an 
anfwer acertaining the fa£t, and dtreided the wager.’* Aug. 30, 1794. 

So the jackdaw (corvus monedttla) ' generally builds in church - 
fteeples, or under the roofs of high : houfes; but at Selbourn, in 
Southamptonfhire’, where towers andfteeples are not fufficiently nu- 
merous, thefe birds build in forfakert tabbft borrows. See a cu- 
rious account of thefe fubterranean nefts in White’s Hiftory of Sel- 
bourn, p. 59. Can the fkilful change of architecture in thefe birds 
and the fparrows above mentioned be governed by inftin<ft? Then 
they muft have two inftindts, one for common, and the other for 
extraordinary occafiotis. 

I have feen green worfted in a neft, which no where cxifts in na- 
ture: and the down of thirties in thofe nefts, that were by fome ac- 
cident conftru&ed later in the fummer, which material could not be 
procured for the earlier nefts: in many different climates they cannot 
procure the fame materials, tjiat they ufe in ours. And it is well 
known, that the canary birds, that are propagated in this country, and 
the finches, that are kept tame, will build their nefts of any flexile 
materials, that are given them. Plutarch, in his Book on Rivers, 
fpeaking of the Nile, fays, “ that the fwallows collect a material, 
when the waters recede,' with which they form nefls, that are im- 
pervious to water.” Arid in India there is a fwallow that collects a 
glutinous fubftance for this purpofe, vvhofe neft is efculcut, and 
efteemed a principal rarity amongft epicures, (Lin. Syft. Nat.) Both 

thefe 
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thefc nuift be conftru&ed of very different materials from thofe ufe 
by the Avallows of our country. 

In India the lairds exert more artifice .in ‘building their nefts on ac- 
count of the monkeys and fnakes : fbme form their penfile nefts in the 
fhape of a purfe, deep and open at top; others with a hole in the 
fide; and others, ftill more cautious, with an entrance at the very 
bottom, forming their lodge near the funamit. But the taylor-bird 
will not ever truft its neft ter the extremity of a tender twig, but 
makes one more advance to fafety by fixing it to the leaf itfelf. It 
picks up a dead leaf, and fews it to the fide of a living one, its (lender 
bill being its needle, and its tj^ead fome fine fibres; the lining con- 
fifts of feathers, goflamer, and -down; its eggs are white, the colour 
of the bird light ycHoW, its length three inches, its weight three fix- 
teenths of an ounce; fo that the materials of the neft, and the weight 
of the bird, are not likely to draw down an habitation fo (lightly l'uf- 
pended. A neft of this bird is preferved in the Britifh Mufeum, (Pen- 
nant’s Indian Zoology). This calls to one’s mind the Mofaic ac- 
count of the origin of mankind, the firft dawning of art there aferibed 
to them, is that of fewing leaves together. For majiy other curious 
kinds of nefts fee Natural Hiftory for Children, by Mr. Galton. 
Johnfon. London. Part I. p. 47. Gen. Oriolus. 

3. Thofe birds that are brought up by our care, and have had 
little communication with others of their own fpecies, are very de- 
fective in this acquired knowledge; ttay are not only very awkward 
in the conftruCtion of their nefts, but generally fcatter their eggs in 
various parts of the room or cage, where they are confined, and feldom 
produce young one^, till, by failing in their firft attempt, they have 
learnt fomething from their own obfervation. 

4. During the time of incubation birds are, faid iu general to turn 
their eggs every day; fome cover them, when they leave the neft, as 
ducks and geefe; in Ibme the male is faid to bring food to the female, 
that (he may have lefs occafion of abfence, in others he is faid to take 
her place, when llic goes in queft of food; and all of them are faid to 

leave 


7 



S*CT.XVI.I> , OF INSTINCT. 

leave their eggs a (horter time in cold weather than in warm. In Se- 
mcgaTthe oftrich fits on her eggs only during the night, leaving them 
in the day to the heat of the fun; but at the Cape of Good Hope* 
where the heat is lefs, fhe ’fitaon them day and night. 

If it Ihould be afleed, what induces a bird to fit weeks on its firft 
eggs unconfcious that a brood of young ones will be the produd? 
The anfwcr muft be, that it is the fame paflion that induces the hu- 
man mother to hold her offspring whole nights and days in her fond 
arms, and prefs it to her bofom, uiicon.'cious of its future growth 
to fenfe and manhood, till obfervation or tradition have informed 
her. . . 

5. And as many ladies are t 6 b refitted to nurle their own children, 
and deliver them, to the care and provision of others; fo is there one 
infiance of this vice in tfye feathered wcpfcL The Cuckoo in fome parti 
of England, as I am well informed by a vC'ry diftind and ingenious 
gentleman, hatches and educates her own young; whilft in other 
parts Ihc builds no neft, but ufes that of fome lfffer bird, generally 
either of the wagtail, or hedge fparrow, and depofiting one egg in it, 
takes no further care of her progeny. 

As the Rev. Mr. Stafford was walking in Glofop Dale, in the Peak 
of Derbylhire, he faw a cuckoo rife from its neff. The neft was on 
the ftumpofatree, that had been fome time felled, among fome chips 
that were in part turned grey, fo as much to refemble the colour of 
the bird, in this neft were two young cuckoos: tying a firing about 
the leg of one of them, he pegged the other end of it to the ground* 
and very frequently for many days beheld the old cuckoo feed thefc her 
young, as he ftood very near them. 

The following extrad of a Letter from the Rev. Mr. Wilmot, of 
Morley, near Derby, ftrengthens the truth of the fad above mentioned, 
of the cuckoo fometimes making a neft, and hatching her <ywn young. 

“ In the beginning of July '1792, I was attending fome labourers 
on my farm, when one of them faid to me, “ There is a bird’s neft 

upon. 
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upon one of the Coal-flack Hills ; the bird is now fitting, and is exa£Uy 
like a cuckoo. They fay that cuckoo's never hatch their own* eggs,, 
otherwife I fhould have fworn it was one.” He took me to the fpot, 
it was in an open fallow ground ; the bird* was upon the neft, I flood 
and obferved her fome time, and was perfectly fatisfied it was a cuckoo; 
I then put my hand towards her, and Ihe almoft let me touch her 
before fhe rofe from the neft, which Ihe appeared to quit with great 
uneafinefs, fkimming over the ground ini the manner that a hen par- 
tridge does when difturbed from a new hatched brood, and went only 
to a thicket about forty or fifty yards from the neft; and continued 
there as long as I ftaid to obfetve hfcr, which was not many minutes. 
In the neft, which was bariej^ 5 £ hole Scratched out of the coal-flack 
in the manner of a plover’s ntfl^ I obferved three t eggs, but did not 
touch them. As I had labourers conftantly at work in that field, I went 
thither every day, and always looked to fee if the bird was there, but 
did not difturb her for feven or eight days, when I was tempted to 
drive her from the neft, and found two young ones, that appeared to 
have been hatched fome days, but there was no appearance of the 
third egg. I then mentioned this extraordinary circumftance (for 
fuch I thought it) to Mr. and Mrs. Holyoak of Bidford Grange, War- 
wickfhire, and to Mils M. Willes, who were on a vifit at my houfe, 
and who all went to fee it. Very lately I reminded Mr. Holyoak of 
it, who told me he had a perfect recolledlion of the whole, and that, 
confidering it a curiofity, he walked to look at it feveral times, was 
perfe&ly fatisfied as to its being a cuckoo, and thought her more 
attentive to her young, than any other bird he ever obferved, having 
always found her brooding her young. In about a week after I firft. 
faw the young ones, one of them was miffing, and I rather fufpefted 
my plough-boys having taken it; though it might poffibly have been 
taken by a hawk, fome time when the old one was feeking food. I never 
found her off her neft but once, and that was the laft time 1 faw the 
redlining young one, when it was almoft; full feathered. I then 
' ‘ went 
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went from home for two br three days, and, when I returned, the 
'young one was gone, jyhich I take for granted had flown. Though 
during this timel frequeptty f^w cuckoos in the thicket I mention, 
I never obferved any one, that l fupppfed to be the cdck>hird, pai$d 
with this hen.” ' 

/ * 

Nor is this a new obfervatiop, though it is entirely overlooked by 
the modern naturalifts, fpr AriSft^l^ (peaking of the cuckoo, affert 
that (he fometimes builds he/ gei^amotfg broken rocks, and on high 
mountains, (L. 6. H. c. i .) but ^.dds jp ? another plape^hat (he gene- 
rally poflefles the neft of another »birq^. (L, 6 . H, c. 7.) And Ni- 
phus (ays that cuckoos rarely build |fctfsiliemfelves, jnOK frequently 
laying their eggs in the nefts of- btrds^ (Qefner, L. 3. do 

CuCUlo.) „ „ h «va'-5v » •• ■'*$ 

The Philofopher who 5 s |pqnaiftted with,|^ft f fa<fts opnc£rying the 
cuckoo, would feem to haye very ,lit/le reajbn brmfelf, if he could 
imagine this negledt of her young to be a neceflary inftitifl! 

XIV. The deep recedes pf the ocean are inacceflible^tp mankind, 
which prevents us from having much knowledge of flje.arts and go- 
vernment of its inhabitants. t 

x. One ofjthe baits ufed by the fifberq^Waft ^niraal called an Old 
Soldier, his fize and form arc (bmewbai like the craw-fi(h, with this 
difference, that his tail is covered witli a tough membrane inftead of 
a (hell ; and to obyiate this defeft, he,feeks out the uninhabited (hell 
of lome dead fifb, ; that is large .euough to receive his tail,, and carries 
it about with hinpas part of his clothing or armpur. 

’ 2. On the coafts about Scarborough, where the haddocks, cods, 
and dog-fiflh, are in great aj&jndance, the fiflierraen univerfally be- 
lieve th?t the dog-fifh ojakc^a fyje, or^jnicircle, to encjprppaf&a 
(^pa( of haddocks and jbem withiu near 

the (hofe, and eating them.,as tj ^^pn requires.. Far^^haddocks 
and cod are always found near, the (bore without any dog-fifh among 
them, and the dog-fi(h further off without any haddocks or cod; and 
Vor.J. -A a , yet 
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yet the former are known to prey ujixftt the latter, and in fom? years 
devour fuch immenfe quantities as to render this fifliery more expenfive' 
than profitable. ,■ t 

3. The remora, when he wiflies to remove his fituation, as he is 
a very floiV fwimmer, is content to take an outfide place on whatever 
conVeyance is going his way; nor can the cunning animal be tempted 
to quit his hold of a Ihip when ftie is failing, not even for the lucre of 
a piece of pork, left it ftiould e endanger the lofs of his paflage: at 
other times lie is eafily caught with the- hook. 

4. The crab-fiftr, like many other teftaceous' animals, annually 
changes its ihell; it is then in a ft>ft ftate, covered only with a mucous 
membrane, and conceals hyiWm’ holes in the fand or under weeds ; 
at v this place a hard fti&Ued crlS^llways ftands centitfel, to prevent the 
fea infe&s. from it^tirillg ^lie 1 other! in its dfcfencelefs ftate; and the 
fifliermen from his ftpf&arance know w^iere to find the foft ones, 
which they ufe for baits in catching other fifh., 

And though the hard fhelled crab, when he is on this duty, ad- 
vances boldly to meet the foe, and will with difficulty quit the field; 
yet at other times he flfews great timidity, and has a wonderful fpeed 
in attempting his efcapje? jjprifl, if often interrupted, will pretend 
death like the fpider, and watch' an opportunity to fink hfiiifelf into 
the fand, keeping only hisey^s above. My ingenious friend Mr. 
Burdett, who favoured me with thefe accounts at the time he was 
fyrv.qying the coafts, thinks the commerce between the fexes takes 
place at this time, and inspires the courage of the creafure. 

5. The ftioals of herrings, cods, haddocks, arid other fifti, which 
approach our fliores at certain feafons, and quit them at other feafons 
without leaving one behind; and the Talmqn, that periodically fre- 
quent our .fivers, evince, that there are ‘'vagr|nt tribes of fifii, that; 
perform as* regular migrations as thp v bfrds,$f paflage already men- 
ti6j| 1 
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6. There is a catara£fc on thev'river Liftc y in Ireland about nine- 
•teen feet high : here in the falmon feafon many of the inhabitants 
amufe themfelvos in obfeiving thefe fifh leap up the toirent. They 
datt themfelves quite out of the water as they afeend, # and frequently 
fall back many times before they furmount it, and bafkets made of 
twigs are plaqcd near the edge of the ftream to catch them in their 
fall. , ’ 

I have obferved, as I have fat by a fpout pf water, which defeends 
from a ftone trough about tW'9 feet into a ftream below, at particular 
feafons of the year, a great number of lft tie fifh Called toinuras, or 
pinks, throw themfelves about twenty J times their own* length out of 
the water, expelling to get into the trjxygh above. 

This evinces that the ftorgee, or^t^ptiop . the dam to provid<| 
for the offspring, is ftrQpgly eXefted af^&iigft the nations of fifh* 
where it would feera to be the t|iotl negle&c£ia&' thefe falmon can- 
not be fuppofed to attempt fo dijjjj^ult and dangerous a talk without 
being confcious of the purpofe or end of their endeavours. 

It is further remarkable, that moft of the old falmon return to the 
fea before it is proper for the young fhoajs to .attend them, yet that a 
few old ones continue in the rivers fo late, that they become perfectly 
emaciated by the inconvenience of their fituation, and this apparently 
to guide or to protect the unexperienced brood. 

Of the fmaller water animals we have ftill lefs knowledge, who 
neverthelefs probably poflefs many fuperior arts; fome of thefe ai e 
mentioned in Botanic Garden, *P. I. Add. Note XXVII. and XXVIII. 
The nympha of the water-moths of our rivers, which cover them- 
felves with cafes of ftraw, ‘gravel, and Ihell, contrive to make their 
habitations nearly in equilibrium with the water; when too heavy, 
they add a bit of wood of ftraw ; when too light, a bit -of gravel. 
Edinb. Tranf. " • 

All thefe circumftaneeS bear -a near refemblance to thfe deliberate ac- 
tions' of human reafon. 
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XV. We have a very impeffe^tyaequaintance with the various 
tribes of infers: their occupations, manner’ of life, and even the 
number of their (eufes, differ from our own, and from each other ; 
but there is reafbn to imagitte, tbit th6f<ff which poffpfs the fehfe of 
touch in rile moflr exquifife'dcgfhe, and whofe occupations require the 
mod* conftant exertion of then* powers, arC induced with a greater 
proportion or knowledge and ingenuity. 

The fpiders of this country manufacture nets of various forms r 
adapted to varibtifc fituations, to arreft.the flies that arc their food; 
and fome of tti&fn have a hoWfe'Ot lodging-place in the middle of the 
net, well cOktrived for' wart^ifi^ fecurity, or concealment. There 
is a large fpider in South' who conftru&snets ctf fo ftrong a- 

texture as to entangle Tmilfttros, ' particularly the humming bird, 
A'lid in Jamaica thhre is a&bineTfpittef, who digs? it hole in the earth 
obliquely downward^ ^foobt threeHnchesih length, and one iheth in 
diameter, this cavity (he lines wittag/ tough thick web, which when* 
taken out refembks a leathern purle : but what is flnoft curious, this 
houfe Has a <Jbor with hinges, like the operculum of fome fea (hells ; 
and herfelf andfamily, who tenant this nefl, open and (hut the- door, 
whenever they pafs or repafs;. This hiftory was cold me, and the 
neft with its Operculum fheVhi me by the late Dr. Butt of Bath, who> 
was fome years phyficidn J hi J&m<uca. 

The produflhon of theft hets is indeed a part of the nature or con- 
formation of the animal, and their natural ufe Ts tb fopply the place 
ofwihgs, when (he widths' to remove for another fltuaifon. But when 
(he employs them to entangle her prey, there are tWks of evident 
defign, for (he adapts the ’form of each net to its htuation, and 
{lengthens thofe lines, that require it,, by joining' others to the middle 
of them, ^hiattachiiig thofe others todiftant'objgdfs, with* the fame 
individual art,, that is ufed by mankind in 'Itrpporting the mads and 
pending the faals v af fliips. This wd^is executed with more ma- 
i. thematical* 
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thematical exa&ncfs and ingenuity by the field fpidecs, than by tbofe 
in our'houfes, as their CQt*flr unions, are mure fubjeftcd to the injuries 
of dews and tempefts. r . . , 

Befides the ingenuity fhewn by thefe little preatures.in taking their 
prey, the circumftauce qf their counterfeiting ,d,eath» when they arp 
put into terror* |s v truly wpt}derfu);anif as fqon as the, object of t<^ror 
is removed, they recover and run a;yiray. Some beetles are ajLfo laid to 
pofl'efs this of hypocrify* . +w , , . t , 

The curious webjS, or chorda^,, cpfift .‘udlpd by fatpq yoijng cater- 
pillars to defend themfejyes fjroro^cjd^ar fron? infi^<^,pr;ey; and 
by fi Ik- worms and fome other caterpillars, when^h^^j^nfipigrate 
into aureUae or larvae, have defer veA^^jcited the admiration of the 
inquifitive. But, our ignorance oft^trrpann^ of life, and even of 
the number of their fpn{e?,, v tot$y Wftfjerftandinfc 

the ipeans by which kno^^ , 

The care of the falmonin choofing a proper fitpatipn fqrher fpawn, 
the ftruCture of the nefts of birds, their patient incubation, and the 
art of the cuckoo in depositing her egg ip her neighhpur's nurfery, 
aie in fiances of great fagScity in thole yrpatuies; pp^yet they are 
much inferior to the arts exerted by, many pf The infc£t .tribes on fimi- 
lai occafions. , The hairy excrefcfugjs op the oak apples, the 

blafted leaves of trees, and the lumps thwacks of cows, are fix- 
ations that are rather produced than„chqferi by the mother infeft for 
the convenience of her offspring. The cells pf bees, wafps, fpiders, 
and of the varipus coralline inije^s* ^quaUy^ftonifl*- us, whether we 
attend to the materials or to the architecture. 

But the conduct pf the ant, and pf Ibfrie , fpecies of the ichneumon 
fly in the incubation of their eggs, if equal to any exertion of human 
fcience* The ants many times ; ii> a day move -their eggs nearer the 
furface of their habitation, or deeper below it, as thqjneat of the 

weather varies; and in colder days lie upon them in fyeaps for the 

purpofe 
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purpofc of incubation : if their jnawjjjon is too dry, they carry them 
to places where there is moifture, and you rpay diftindly fee the little* 
worms move and fuck up the water. When too much moifture ap- 
proaches their neft, they convey their egg's deeper iu the earth* or to 
fome other place of fafety, (Swammcrd. Epil. ad Hift. Infe&s, p. 
153. Phil. Tranf. No. 23, Lowthrpp. V. 2. p. 

There is one fpecies of ichneumon-rfly, that d»ga a hol,e in the earth, 
and carrying into it two or three living caterpillars, depofits her eggs, 
and nicely doling up the neft jfe*ive,s them there ; partly doubtlefs to 
aflift the inCuWtion, and partly fo fupply food to her future young, 
(Derham. B. 4. c. rj, Aritlbf|e,liift. Animal, JL* c. 20.) 

A friend of mine put about ^My large caterpillars colle&ed from 
cabbages on fome bran and \ re W\ J leaves iuto a box, and covered it 
with gauze to present their ?icape. After a few days we faw, from 
more than three fourths, them, about ^ight or ten little caterpillars 
of the ichndibmon-fty edine out of their backs,' and fpin each a fmall 
cocoon of filk, and in a few days the large caterpillars died. This fmall 
fly it feems lays its egg in the back of the cabbage caterpillar, which 
when hatched preys upon the material, which is produced there for 
the purpofe of making lillfc for the future neft of the cabbage cater- 
pillar; of which being deprived,, the creature wanders about till it 
dies, and thus our gardens ire preferved by the ingenuity of this ciutl 
fly. This curious property of producing a filk thread, which is com- 
mon to fome fea animals, fee Botanic Garden, Part I. Note XXVII. 
and is defigned for the purpofe of their, transformation as in the filk— 
worm, is ufed for conveying themfelves from higher branches to lower 
ones of trees by fome caterpillars, and to make themfelves temporary 
nefts or tents, and by the fpider for entangling his prey. Nor is it 
ft range that fo much knowledge Ihould be acquired by fuch fmall ani- 
mals; firtce there is reafon to imagine, that thefe infe&s have the fenfe 
of touch, either in their prpbofcis, of their ant&inse, to a great degree 

t- of 
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of perfpdion! andthence may pdtefs, as far as their Sphere extends, 
as accurate knowledge, and as fubtle invention, as the diicoverers of 
human arts. « 

xvr. i'. If. we were better acquainted with the hrftories of thofe 
infeds that are formed into focieties, as the bees, wafps* and- ants, I 
make no doubt but we Ih'buld find, that their arts and improvements 
are not fo fimilar and Uniforin as they now appear to us, but that they, 
arofe in the fame mariner From expeiiierice and tradition* as the arts of 
our own fpecies; t hcKi gh the ir« reafo ngjs from fewer ideas, is bulled 
about fewer objeds, and is exerted wit^l^fs energy. tr 

There are fome kinds of infects ihi^ migrate like the birds before 
mentioned. The locuft' of warmer climates has fometimes come over 
to England; it is Shaped like a grafshb|^^, with very large wing^, 
and a body above ah' inch?:i^Ie|>gfhv Itls '^ij^ioned as.pomiug into 
Egyp^ With an eaft wind* ITfife lord brought .an eaft wind upon 
the land all that day and night, and in the morning the eaft wind 
brought the locufts, and covered the face of the tarth, fo that the 
land was dark,” Exod. x. .ty The migrations of thefe infers are 
mentioned in another part of the feriptyre, The locufts have no 
king, yet go they forth all of them jn bands,” ?rov. xxx. 27. 

The accurate Mr. Adanfon, near- v the river Gambia in Africa, was 
witnefs to the migration ... of thefe* infeds. “ About eight in the 
morning, in the month of February, there fuddenly arofe over our 
heads a thick cloud, which darkened the air, and deprived us of the 
rays of the fun. We found \l was a cloud of locufts raifed about - 
twenty or thirty fathoms from the ground, apd covering an extent of 
feveral leagues; at length a (bower of tbefe infeds defeended, and 
after devouring every green' Serb, while they reted, again refumed 
their flight. This cloud was) brought by a ftrong eaft-wind, and was 
all the morning in palfing owir tba ' adjacent country.” (Voyage to 
Senegal, 158.) 


Jji 
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In this country the gnats are fom&imes fecn to migrate in clouds, 
like the muiketoes of warmer climates, and our fwarms of bees fre- ' 
quently travel many miles, and are faid in. North America always to 
fly towards the /outh. The prophet Ifaiah has a beautiful allufion to 
thefe migrations, “ The Lord (hall call the fly from the rivers of 
Egypt, and (hall hifs for the bee {hat is in the land of Aflyria,” 

I fa. vii. 1 8 . which has been lately explained by Mr. Bruce, in his tra- 
vels to difeover the fource of the Nile. 

i , 

2 . 1 am well informed that the bees that were carried into Barba- 
does, and other weftern iflancfc, cea&d to lay up any honey after the 
flrfl: year, as they found it not uieful to them : and are now become 
very troublefome to the inhabitants ofthofe tflauds by infefting their 
fugar houfes; but thofb in J^jUjlica continue to make honey, as the 
cold north winds, orraipy:(ba(bns of that ifhjijd; confine them at home 
for feveral weeks together. And the be$b 6f Senegal, which differ 
from thofe of Europe only in fize, make their honey not only fuperior 
to ours in delicacy of flavour, but it has this Angularity, that it never 
concretes, but remains liquid as (yrup, (Adanfon). From fome 
obfervations of Mr. Wildman, and of other people of veracity, it ap- 
pears, that during the fevere part of the winter feafdn for weeks to- 
gether the bees are quite benumbed and torpid from the cold, and do 
not confume any of their provifion. This (late of deep, ’ike that of 
fwallows and bats, feems to be the natural refource of thofe creatures 
in. cold climates, and the making of honey to he an artificial improve- 
ment. * •' 

/ 

A6.the death of our hives of bees appears to beowlftg to their being 
kept fo warm, as to require food when their frock is exhaufred ; a 
very obferving gentleman at my requefl: put two hives for many 
weeks into a . dry cellar, and obferved, during all that time, they did 
not confume any of their provifion, for their fy$ght did not decreafe 
as'ith^c] done when they were kept in the open air. The fame ob- 
dPr fervation 
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fervation is made in the Annual- Regifter for 1768, p. 113. And the 
* Rev. Mr. White, in his Method of preferving Bees, adds, that thofe 
on the north fide of his hopfc confumed lefs honey in the winter than 
thofe on the fouth fide* * , 

There is another, obfervation on bees well afeertained, that they at * 
various times, when the feal'on begins to be cold, by a generakmo- 
tion of their legs as theyhangin clutters produce a degree of warmth, 
which is eafily perceptible by the, hands Hence by this ingenious ex- 
ertion, they for a long, time prevent the torpid Bate: they would na- 
turally fall into. ;; ; •* 

According to the late obfervation»fe:ofkMr. Hunter, it appears that 
the bee’s-wax is not made frhra the ; dull of the anthers of flowers, 
which they bring home on their thighs hut that this makes whales 
termed bee-bread, and the p«rfw6^Ce^in£ the bee-mag- 

gots; in the fame* roannetff&utter flies live oh honey, blit the previous 
caterpillar lives ou vegetable leaves, while the maggots of large flies 
require flefh for their food, and thofe of the ichneumon fly require 
infe&s for their food. What induces the bee who lives on honey to 
lay up vegetable powder for its young? What induces the butterfly 
to lay its eggs on leaves, when itfelf feeds pa, honey ? What induces 
the other flies to feek a food for their progeny different from what 
they confume themfelves ? If thefe are iiotded unions from their own 
previous experience or v obfervation, all the actions of mankind muftbc 
refolved into inftindh ^ 

3. The dormoufe confumes but little of its food during the rigour 
of the fcafon, for they roll themfelves up, or fleep, or lie torpid the 
greateft part of the time; but on warm funny days experience a fliort 
revival, and take a little food, and then relapie into their former 
date.” (Pennant Zoolog. p. 67.) .Other animals, that deep in winter 
without laying up any provender, are obferved to go into their winter 
beds fat and ftrong, but return to day-light in the fpring feafon very 
lean and feeble. The common dies deep during the winter without 

Vol. I. Bb any 
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any provifion for their nourifhment, and arc daily revived by the 
warmth of the fun, or of our fires. Thefe whenever they fee light 
endeavour to approach it, having obl'erved, that by its greater vicinity 
they get free from the degree of torpor, that the cold produces; and 
are hence induced perpetually to burn themfelves in our candles: de- 
ceived, like mankind, by the mifapplication of their knowledge. 
YVhilft many of the fubterraneous infers, as the common worms, 
feem to retreat fo deep into the $arth as not to be enlivened or awak- 
ened by the difference of our winter days ; and flop up their holes 
with leaves or draws, to prevent the frofts from injuring them, or 
the centipcs from devouring them. The habits of peace, or the fira- 
tagems of war, of thefe fubterranean nations are covered from our 
view ; but a friend of mine prevailed on a diftrefled worm to enter 
the hole of another worm on a* bowling-green, and he prefently re- 
turned much wounded about his head. And I once faw a worm rife 
haftily out of the earth into the funfhine, and obferved a centipes 
hanging at its tail : ‘the centipes nimbly quitted the tail, and feizing 
the worm about its middle cut it in half with its forceps, and preyed 
upon' one part, while the other efcaped. Which evinces they have 
defign in flopping the mouths of their habitations. * 

4. The wafp of this country fixes his habitation under ground, 
that he may not be affedled with the various changes of our climate ; 
but in Jamaica he hangs it on the bough of a tree, where the feafons 
are lefs fevere. l ie weaves a very curious paper of vegetable fibres to 
cover his neft, which is conftrudled on the fame principle with that 
of the bee, but with a different material; but as his prey confifts of 
flefh, fruits, and infedts, which are perUhable commodities, he can 
Jay up no provender for the winter. 

M. de la Loubiere, in his relation of Siam, fays, “ That in a part 
of that king*dom, which lies open to great inundations, all the ants 
m^fee their fettlements upon trees; no ants’ nefts are to he feen any 
where elfe.” Whereas in our country the ground is their only fitu- 
8 ation. 
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ation* From the fcriptual account of thefc infers, one might be 
led to fulpeCl, that in fome climates they lay up a provilion for the 
winter. Origcn affirms the fame, (Cont. Celf. L. 4.) But it is gene- 
rally believed that in this country they do not, (Prov.* vi. 6. xxx. 25.) 
The white ants of the coaft of Africa make thcmfclves pyramids eight 
or ten feet high, on a bafe of about the fame width, with a fmooth 
lurface of rich clay, exceffively hard and well built, which appear at a 
diftance like an afl'emblage of the huft\ of the negroes, (Adanfon). 
The hiftory of thefe has been lately well deferibed in the Philofoph. 
Tranfadions, under the name of termes, or termites. Thefe differ 
very much from the neft of our large ant; but the real hiftory of this 
creature, as well as of the wafp, is yet very imperfectly known. 

Wafps are faid to catch large fpiders, and to cut oft' their legs, and 
carry their mutilated bodies to their'youhg, Did. Raifon. Tom. I. 
p. 152. 

One circumftance I ffiall relate which fell under my own eye, 
and (hewed the power or reafon in a wafp, as it’ is exercifed among 
men. A wafp, on a gravel walk, had caught a fly nearly as large as 
himfelf; kneeling on the ground I obferved him feparate the tail and 
the head from the body part, to which the wings were attached. He 
then took the body part in his paws, and rofe about two feet from the 
ground with it ; but a gentle breeze wafting the wings of the fly 
turned him round in the air, and he fettled again with his prey upon 
the gravel. I then diftinCtly obferved him cut off with his mouth, 
firft one of the wings, and then the other, after which he flew away 
with it unmolefted by the wind. 

Go, thou fluggard, learn arts and induftry from the bee, and from 
the ant ! 

Go, proud reafoner, and call the worm thy After! 

XVII. Conclujion. 

It was before obferved how much the fuperior accuracy of our 

B b 2 fenfe 
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lenfe of touch contributes to increafe our knowledge ; but it is the 
greater energy and activity of the power of volition (as explained in 
the former Sections of this work) that marks mankind, and has given 
him the empire <of the world. 

There is a criterion by which we may diftinguifh our voluntary a£ts 
or thoughts from thofe that are excited by our fenfations : “The 
former are always employed about the means to acquire pleafureable ob 
je£s, or to avoid painful ones* .while the latter are employed about 
the pojfeffion of thole that are already in our power.” 

If we turn our eyes upon the fabric of our fellow animals, we find 
they are fupported with bones, covered with Ikins, moved by muf- 
cles ; that they poflefs the fame fenies, acknowledge the fame appetites* 
and are nourifhed by the fame aliment with ourfelve£; and we fhould 
hence conclude from the ftrongeft analogy, that their internal faculties 
were alfo in fome meafure fimilar to our own. 

Mr. Locke indeed publifhed an opinion, that other animals pofleffed 
no abftraft or general ideas, and thought this circumftance was the 
barrier between the brute and the human world. But thefe abftra&ed 
ideas have been fince demonftrated by Bifhop. Berkley, and allowed by 
Mr. Hume, to have no exigence in nature, not even in. the mind of 
their inventor, and we are hence neceffitated to look for fome other 
mark of diftinftion. 

The ideas and a£tions of brutes, like thofe of children, are almoft 
perpetually produced by their prefent pleafures, or their prefent pains ; 
and, except in the few iuftances that have been menrioned in this 
Section, they feldom bufy themfelves about the means of procuring 
future blifs, or of avoiding future miferyv 

Whilft the acquiring of languages, the making of tools, and the 
labouring for money ; which are all only the means of procuring plea- 
fure; and the praying to the Deity, as another rtteans to procure hap- 
pinefs, are charafteriftic of human nature. 


6 


SECT. 



• Sect. XVII. z. CATENATION OF MOTIONS. 


189 


SECT. XVII. 

THE CATENATION OF MOTIONS. 

« 

* 

I. I. Catenations of animal motion... 2. Are produced by irritations, by JenJations , 
by Volitions. 3. They continue Jome time after they have been excited. Cauje 
of catenation. 4. We can then exert our attention on other objetls. 5. Many 
catenations of motions go on together . 6 . Some links of the catenations of motions 

may be left out without dij. uniting the chain. 7. Interrupted circles of motion 
continue confufedly till they come to the part of the circle, where they were dif- 
turbed. 8. Weaker catenations are dijjevered by ftronger. 9. Then new cate- 

nations take place. 1 o. Much effort prevents their reuniting. Impediment of 
fpeech . 11. Trains more eafily diffevered than circles. 12. Sleep deftroys vo- 

lition and external Jlimulus. II. Inftances of various catenations in a young 
lady playing on the harpftcbord. III. 1. What catenations are the fir ongeft. 

2. Irritations joined with affociations from fir ongeft connexions. Vital motions. 

3. New links with increafed force, cold fits of fever produced. 4. New links 
with decreafed force. Cold bath. 5. Irritation joined with fenfatimi. Inflam- 
matory fever. Why children cannot tickle themfelves. 6 . Volition joined with 

Jenfation. Irritative ideas of found become Jenfible. 7. Ideas of imagination dif- 

fevered by irritations, by volition, produflion offitrprife. 

• . 

I. 1. TO inveftigate with precifion the catenations of animal mo- 
tions, it would be well to attend to the manner of their produ£tion; 
but we cannot begin this dilquifitlon early enough for this purpofe, as 
the catenations of motion feem to begin with life, and are only ex- 
tinguifhable with it. We have fpoken of the power of irritation, of 
knfation, of volition, and of allocution, as preceding the fibrous 

motions-; 
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motions; we now ftep forwards, and confidcr, that convcrffty they 
arc in their turn preceded by thole motions; and that all the luc- 
ccffivc trains or circles of our aft ions are compofed of this twofold 
concatenation. • Thofe we lhall call trains of aftion, -which continue 
to proceed without any (fated repetitions; and thofe circles ofaftion, 
when the parts of them return at certain periods, though the trains, 
of which they confift, are not exaftly fimilar. The reading an epic 
poem is a train of aftions; the, reading a long with a chorus at equal 
diflances in the meafure conftitutes fo many circles ofaftion. 

2. Some catenations of animal' motion are produced by reiterated 
fucccfiive irritations, as when we learn to repeat the alphabet in its 
order by frequently reading the letters of it. Thus the vermicular 
motions of the bowels were originally produced by'the fucceffivc ir- 
ritations of the paffing aliment; and the fucceflion of aftions of the 
auricles and ventricles of the heart was originally formed by fucccflivc 
dimulus of the blood, thefe afterwards become part of the diurnal cir- 
cles of animal aftions, as appears by the periodical returns of hunger, 
and the quickened pulfe of weak people in the evening. 

Other catenations of animal motion are gradually acquired by fuc- 
ceffive agreeable fenfations, as in learning a favourite fong or dance j 
others by difagreeable fenfations, as in coughing or nictitation; thefe 
become afiociatcd by frequent repetition, and afterwards compofe parts 
of greater circles of aftion like thofe above mentioned. 

Other catenations of motions are gradually acquired by frequent vo- 
luntary repetitions ; as when we deliberately learn to march, read, 
fence, or any mechanic art, the motions of many of our mufcles be- 
come gradually linked together in trains, tribes, or circles of aftion. 
Thus when any one at frft begins tt> ufe the tools in turning wood or 
metals in a lathe, he wills the motions of his hand or fingers, till at 
length thefe aftions become fo connefted with the effeft, that he 
fi^ms only to will the point of the chifl’el. Thefe are caufed by vo- 
lition. 
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lition, connedted by affociation like thofe above defcribed, and after- 
wards become parts of our diurnal trains or circles of action. 

3. All thefe catenations jof animal motions arc liable to proceed 
fome time after jhey are excited, unlefs they are difturbed or impeded 
by other irritations, lenfations, or volitions; and in many inftauces 
in fpite of our endeavours to flop them ; and this property of animal 
motions is probably, the caufe of their catenation. Thus when a child 
revolves fome minute on one foot, the Ipedtra of the ambient objects 
appear to circulate round hirp fome time after he fills upon the 
ground. Thus the palpitation of the heart continues fome time after 
the objedt of fear, which occafioned it, , is removed. The blufh of 
fhame, which is tm excefs of fenfation, and the glow of anger, which 
is an excefs of volition, continue fome time, though the affedted per- 
fon finds, that thofe emotions were caufed by pniftaken fadts, and en- 
deavours to extinguifh their appearance. See Sedt. XII. 1. 5. 

4. When a circle of motions becomes connedfed by frequent repe- 
titions as above, we can exert our attention ftronglyon other objedts, 
and the concatenated circle of motions will ncverthelefs proceed in 
due order; as whilft you are thinking on this fubjedt, you ufc variety 
of mufcles in walking about your parlour, or in fitting at your writ- 
ing-table. 

5. Innumerable catenations of motions may proceed at the fame 
time, without incommoding each other. Of thefe arc the motions 
of the heart and arteries ; thofe of digeftion and glandular fecrction ; 
of the ideas, or fcnfual motions*; thofe. of progreffion, and of fpeak- 
ing ; the great annual circle of adtions fo apparent in birds in their 
times of breeding and moulting ; the monthly circles of many female 
animals ; and the diurnal circles of fleeping and waking, of fulnefs 
and inanition. 

6. Some links of fucceffive trains or of fynchronous tribes of adtion 
may be left out without disjoining the whole. Such are our ufual 
trains of recolledtion ; after having travelled through an entertaining 

country, 
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country, and viewed many delightful lawns, rolling rivers, and echo- 
ing rocks; in the recollection of our journey we leave out the many 
diftriCts, that we eroded, which were marked with no peculiar plea- 
furc. Such alfo are our complex idea's, they are catenated tribes of 
ideas, which do not perfectly refemble their correfpondent perceptions, 
becaule fome of the parts are omitted,- .*• o , \ 

7. It an interrupted circle of actions is not entirely diflevered, it 

will continue to proceed confpfedly, till it comes tn the part of the 
circle, where it was interrupted. . *» 

The vital motions in a fever from drunkennefs, and in other peri- 
odical drfeafes, are i n ftancdTbf'tfris circ u m fta nee. The accidental in- 
ebriate does not recover himfelf perfc&ly till about the lame hour on 
the lucceeding day. The accuftomed drunkard ic difordered, if he 
has not his ufual potation fermented liquor. So if a confiderable 
part of a connected tribe of aCtion be difturbed, that whole tribe goes 
on with confulion, till the part of the tribe affeCted regains its ac- 
cuftomed catenations. So vertigo produces vomiting, and a great fe- 
cretion of bile, as in fea-ficknefs, all thef6 being parts of the tribe of 
irritative catenations. '*■ 

8. Weaker catenated trains may be diflevered by the fudden ex- 
ertion of the ftronger. When a child firft attempts to walk acrofs a 
room, call to him, and heinftantly falls upon the ground. So while 
I am thinking over the virtues of my friends, if the tea-kettle fpurt 
out fome hot water on my flocking; the fudden pain breaks the 
weaker chain of ideas, and introduces a new group of figures of its 
own. This circumflance is extended to fome unnatural trains of ac- 
tion, which have not been confirmed by long habit; as the hiccough, 
or an ague-fit, which are frequently curable by furprife. A young 
lady about eleven years old had for five days had a contraction of one 
m ulJU^n* her fore arm, and another in her arm, which occurred four 
or five times every minute ; the mufcles were feen to leap, but with- 
out bending the arm. To counteract this new morbid habit, an ii.ue 

. was 
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was pjaced over the convulfed mufcle of her arm, and an adhefive 
“plaffer wrapped tight like a bandage over the whole fore arm, by 
which the new- motions were immediately deftroyed, but the means 
were continued fome weeks to prevent a return. * 

9. If any circle of a&ions isdiffevered, either by omiflion of fome 
of the links, as in fleep, oj; by,fofoftion of other links, as in furprife, 
new catenation^take^aapeiin^i^jsater or lefs degree. The laft link 
of the broken chain ofcailtipti#bccome.s eonnedted w ith the new mo- 
tion which has broken it, 1 or. with that which was neat eft the link 
omitted ; and thefe new catenations proceed inftead of the old ones. 
Hence the periodic returns of ague^fihr, and the chimeras of our 
dreams. 

10. If a train of actions is diflevered, tntfch e Sort of volition or 
fenfation will prevent its* being reftoredt'^Thus in the common im- 
pediment of fpeecb, when the affociation of the motions of the muf- 
c!es of enunciation with the idea of the word to be fpoken is difor- 
dered, the great voluntary efforts, which diftort'the countenance, 
prevent the rejoining of the broken afibciations. See No. II. 10. of 
this Section. It is thus likewife obfervable |n fome inflammations of 
the bowels, the too ftrong efforts made by the mufetos tn carry for- 
wards the offending material fixes it rtt'Oro firmly in if*- place, and 
prevents the cure. So in endeavouring 60 recal to our memory fome 
particular word of a fontence, if we exert ourfelves too ftrongly about 
it, we are lefs likely to regain it. ^ ; ? 

1 1 Catenated- trains or trifies of rf&ion are eafier diflevered than 
catenated circles of- a&ion. Hence in epilgptic fits the fyuchronous 
connc&ed tribes of action, which keep the body:ere£l, are diflevered, 
but the circle of vital motiqns continues undifturbed. 

12. Sleep deftroys the power of, volition, and precludes tbfl^ftimuli 
of external objects, apd thence diflevers the trains, of wh&h^hefe are 
a part; which, confirms th.e other catenations, as thole. &f the vital 

Vor.. I. C c motions, 
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motions, fccretions, and abforptions ; and produces the new trains of 
ideas, which constitute our dreams. 

II. 1 . All the preceding circumftances qf the catenations of animal 
motions will be more clearly understood by the following example of 
a perlon learning mufic ; and when we recoiled the variety of me- 
chanic arts, which are performed by f y0oe%te4 grains. of mufcular ac- 
tions catenated with the effects they 'prpdttc©* j JiS in; knitting, netting, 
weaving ; and the greater variety of afibqjatcdrtra in s of ideas cauled 
or catenated by volitions or fenfations, as hi our Jhpurly modes of rea- 
foning, or imagining, or recollecting, we fhall gain l'ome idea of the 
innumerable catenated trains and circles of adion, which form the 
tenor of our lives, and which began, and will only ceafe entirely with 
them. . - • V 

2 . When a young4ady%egins to learn naulic, fhe voluntarily ap- 
plies herfelf to the charaders of her mufic-book, and by many repe- 
titions endeavours to catenate them with the proportions of found, of 
which they are fymbols. The ideas excited by the mufical charac- 
ters are flowly conneded with the keys of the harpfichord, and much 
effort is neceffary to produce every note with the proper finger, and in 
its due place and time ; kill at length a train of vbluntary exertions 
becomes catenated with certain irritations. As the various notes by 
frequent repetitions become conneded in the order, ir which they 
are produced, a new catenation of fenfitive exertions becomes mixed 
with the voluntary ones above deferibed ; and Hot only the mufical 
fymbols of crotchets and quavers, but the auditory notes and tones at 
the fame time, become f<vnany fucceflive or fynchronoUs links in this, 
circle of catenated adions. 

At length the motions of her fingers become catenated with the 
mufical charaders ; and thefe no fooner ftrike the eye, than the finger 
lotim the key without any voluntary attention betweep them j 
'adivity of the hand being conneded with the irritation of the 
f* figure 
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figure or place of the metical fymbol on the retina ; till at length bv 
frequent repetitions of the fame tune the movements of her fingers in 
playing, and the mufclesof the larynx in tinging, become aflociatcd 
with each other, and form part of thofe intricate trains and circles of 
catenated motions, according With the fecond article of the preceding 
propofitions in No. l^^i^fOsion. 

3. Befides the by habit attends the execution of 

this mufical ^rfor^if^^curious.circumfiance occurs, which io, 
that when our yohng mufician has began a tune, fhe finds hericlf in- 
clined to continue it ; and that even when fhe is carclefsly tinging 
alone without attending to her owixfong} according with the third 
preceding article. • a. 

4. At the fame time that our young performer continues to play 
with great exadtnefs this accuftomed* tune, fhe can bend her mind, 
and that intenfely, on fome other object, according with the fourth 
article of the preceding propofitions. 

The manuicript copy of this work was lent to*many of my friends 
at different times for the purpofe of gaining their opinions and criti- 
cifms on many parts of it, and I found the following anecdote writ- 
ten with a pencil oppofite to this page,: but am not certain by whom. 
“ I remember feeing the pretty young a£trefs, who fucceeded Mrs. 
Arne in the performance of the celebrated Padlock, rehearfe the mu- 
fical parts at her harpfichord under the eye of her matter with great 
tafte and accuracy ; though I obferved her countenance full of emo- 
tion, which I could not account for,; at laft flie fuddenly burtt into 
tears ; for flie had all this time been eyeing a beloved canary bird, 
fuffering great agonies, which at that inttant fell dead from its 
perch.” , (i 

5. At the fame time many other catenated circles of action arc 
going pn in the perfon of our fair mufician, as well as the, motions of 
her miger|, fuch ag the vital motions, refpiration, the movements of 

C c 2 her 
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her eyes and eyelids, and of the intricate roufcles of vocality, accord- 
ing with the fifth preceding article. 

6. If by any ftrong impreftion on the mind of our fair mufician (he 
ihould be interrupted for a very inconfiderable time, fbc can (till con- 
tinue her performance, according to the.fixth article. 

7. If however this interruption be though the chain of ac- 
tions be not difl'evered, it proceeds cohfufedly^ and our young per- 
former continues indeed to play, but in a hj$$ry without accuracy and 
elegance, till (he begins the tune again, according to the feventh of 
the preceding articles. 

8. But if this interruption be ftill greater, the circle of anions be- 
comes entirely dilTevered, and Ihe finds herfelf immediately under the 
ncceflity to begin over again, to recover the loft catenation, according 
to the eighth preceding article. 

9. Or in trying to recover it Ihe will fing fome diflonant notes, 
or ftrike fome improper keys, according to the ninth preceding 
article. 

10. A very remarkable thing attends this breach of catenation, if 
the performer has forgotten fome word of her fong, the more energy 
of mind Ihe ufes about it, the more diftant is (he from regaining it ; 
and artfully employs her mind in part 011 fome other objeft, or endea- 
vours to dull its perceptions, continuing to repeat, as it w^re inconfci- 
oufiy, the former part of the fong,. that Ihe remembers, in hopes to 
regain the loft connexion. 

For if the activity of the mind itfelf be more energetic,' or takes its 
attention more, than the connecting word, which is wanted ; it will 
not perceive the (lighter link of this loft word ; as who liftens to a. 
feeble found, muft be very filent and motionlefs ; fo that in this cafe 
the very vigour of the mind itfelf feems tcf prevent if from regaining 
the loft catenation, as well as the too great exertiqi in endeavouring to 
regain it,, according to the tenth preceding arikife. 


We 
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We, frequently experiehsce, when we are doubtful about the fpelling 
of a word, that the greater voluntary exertion we ufe, that is the 
more intenfely we think about it, the further are we from regaining 
the loft aflociation between the letters qf it, but which readily recurs 
when we have become careleft about it. In the fame manner, after 
having for an hour recoiled the name of fome abfent per- 

l'on, it fhali feetn, partictjjferty^after fteep, to come into the mind as it 
were fpontaneoully ; -tfeat is, the word vve are in fearch of, was joined 
to the preceding one by aflociation ; this aflociation being diflevered, 
we endeavour to recover it by volition ; this very adlion of the mind 
ftrikes our attention more, than the faint link, of aflociation, and we 
find it impoflible by this means to retrieve the loft word. After fleep, 
when volition is entirely fufpended, the mind becomes capable of per- 
ceiving the fainter link of atflpciation, anchthe word is regained. 

On this circumftance depends the impediment of fpeech before 
mentioned ; the firft Syllable of a word is caufable by volition, but the 
remainder of it is in common converfation introduced by its aflbeia- 
tions with this firft iyllable acquired by long habit. Hence when the 
mind of the ftammerer is vehemently employed on . fome idea of am- 
bition of (hining, or fear of not fucceeding, the aflbeiations of the mo- 
tions of the mufeles of articulation with each other become diflevered 
by this greater exertion, and he endeavours in vain by voluntary ef- 
forts to rejoin the broken aflociation. For this purpofe he continues 
to repeat the firft fyllable, which is caufable by volition, and drives in 
vain'’, by various diftortions q£ countenance, to produce the next links, 
which are fubjedt to aflociation. See Oafs IV.: 3, 1. r. 

11. After our accompliflied mufician has acquired great variety of 
tunes and Tongs, fo that fome of them begin to ceafe to be cafily re- 
collected, (he finds progrefl^re trains of mufical notes more frequently 
forgotten* than thofe which are compoied of reiterated circles, ac- 
cording with the elc^qth preceding article. 

' ‘ ‘ 12. To 
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12 . To finilh our example with the preceding articles we muft at 
length fuppofe, that our fair performer falls afleep over her harpfi- 
chord; and thus by the fufpenflon of volition, and the exclulion of ex- 
ternal dimuli,« fhe diffevers the trains and circles oPher mulical ex- 
ertions. 

III. i. Many of thefe circumdances of ^Catenations of motions re- 
ceive an eafy explanation from the four following confequences to the 
feventh law of animal caufation in SeCt. IV. Thefe are, fird, that 
thofe fucceliions or combinations of animal motions, whether they 
were united by caufation, alfociation, or catenation, which have been 
moft frequently repeated, acquire the dronged connection. Secondly, 
that of thefe, thole, which have been lefs frequently mixed with 
other t raids or tribes of motion, have the drfinged connection. 
Thirdly, that of thefe, thofe, which wefe fird formed, have the 
dronged connection. Fourthly, that if an animal motion be excited 
by more than one caufation, alfociation, or catenation, at the fame 
time, it will be performed with greater energy. 

2. Hence allb we underdand, why the catenations of irritative mo- 

tions arc more ftrongly connected than thofe qf the other claffes, 
where the quantity of unmixed repetition has been equal; becaufe 
they werefird formed. Such are thofe of the fecerniug and abferbent 
fydems of vedels, where the aCtion of the gland produces a fluid, 
which dimulates the mouths of its correfpondeut abforbents. The 
aflbeiated motions feem to be the next mod drongly united, from 
their frequent repetition; and 'where both thefe circumdances unite, 
as in the vital motions, their catenations are indiffclubie but by the 
dedruCtion of the animal, •. 

3. Where a nevv link has been introduced into a circle of actions 
by feme accidental defect of Aimulus; if that defeCt of dimulus be 
repeated at the fame part of the circle a lecond or a third time, the 
Effective motions thus produced, both by the repeated defect of fti- 

. mulus 
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mulus and by their catenation with the parts of the circle of actions, 
will be performed with lefs and lefs energy. Thus if any perfon is 
expofed to cold at a certain hour to-day, fo long as to render fome 
part of the fyftem for a time torpid ; and is again expofed to it at the 
lame hour to-morrow, and the next day; he will be more and more, 
affected by it, till at length a cold fit of fever is completely formed, 
as happens at the beginning of many of thofe fevers, which are called 
nervous or low fevers. where the patient has flight periodical Ihiver- 
ings and palenefs for many days before 'the febrile paroxylin is com- 
pletely formed. 

4. On the contrary, if the expofurc to cold be for fo Ihort a time,, 
as not to induce any confiderable degree of torpor or quiescence, and 
is repeated daily as above mentioned,, it lofes its effect more and more 
at every repetition,, till the constitution can bear it without inconveni- 
ence, or indeed without being confcious of it. As in walking into the 
cold air in frolty weather- The lame rule is applicable to increafed. 
Stimulus, as of heat, or of vinous fpirit, within certain limits, as is 
applied in the two lall paragraphs to deficient Stimulus, as is further 
explained in Sc£t.. XXXVI. on the Periods of Difgafes. 

5. Where irritation coincides with fenfation to produce the fame 
catenations of motion, as in inflammatory fevers, they are excited- 
with ftill greater energy than by the irritation alone. So when, chil- 
dren expert to be tickled in play,, by a feather lightly paffed over the 
lips, or by gently vellicating the foies of their feet,, laughter is mold 
vehemently excited j though, they car*? llimulate thefe parts with their 
own fingers, unmoved. Here the pleafureable idea of playfulncfs co- 
incides with the vellication ; and there is no voluntary exertion ufed. 
to diminilh the fenfation, as there would be, if a child Ihould endea- 
vour to tickle hit^felf. See. SedK XXXIV. 1. 4.: 

6. And lafUy, the motions excited by the junction of^ voluntary 
exertion, with, irritation are performed with more energy,, than thofe- 
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* by irritation (ingly ; as when we liften. to fmall noifes, as to the tick- 
ing of a watch in the night, we perceive the moft weak founds, that* 
aie at other times unheeded. So when vye attend to the irritative 
ideas of founJ in our ears, which are generally not attended to, wc 
can hear them; and can fee the,, fpedra of objeds, which remain in 
the eye, whenever we pleafe to exert put voluntary power in aid of 
thole weak actions of the retina, or of the auditory neyve. 

7. The temporary catenations of ideas, which are caufed by the 
fenfations of pleafure or pain, arc cafily diflevered either by irritations, 
as when a fudden noife difltirbs a day-dream ; or by the power of vo- 
lition, as when we awake from deep. Hence in our waking hours, 
whenever, an idea occurs, which is incongruous to our former expe- 
rience, wefihftantly diflever the train of imagination by the power 
of volition, and compare the incongruous. idea with our previous 
knowledge of nature, and reject it. This operation of the mind has 
not yet acquired a fpecific name, though it is exerted every minute 
of our waking hours; unlefs it may be termed intuitive ana- 
logy. It is an ad of reafoning of which we are unconfcious except 
from its efFeds in preferving the congruity of our ideas, and bears the 
fame relation to the fen forial power of volition, that irritative ideas, 
of which we arc inconfcious except by their efFeds, dp to the fenfo- 
rial power of irritation ; as the former is produced by yolitjoivwithout 
our attention to it, and the latter by irritation without our tttentipn 
to them. 

If on the other hand a train of imagination or of voluntary idea* arc 
excited with great energy, and paffing on With great vivacity, and be- 
come diflevered by fome violent ftimulus, as the difebarge of a piftol 
near one's ear, another dircumftanee takes place, which is termed 
surprise; which by exciting violent irritation, and'^iolent fenfation, 
employs fof a time the whole fenforial energy, andthu.s diflevers the 
palling trains of ideas, before the power of volition has time to com- 
, pare 
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pare them with the uftjal phenomena of nature. In this cafe fear is 
generally the companion of furprife, and adds to our embarraflrnent, 
as every one experiences ia fome degree when he hears a noife in the 
dark, which h* cannot inftantly account for. This catenation of fear 
with furprife is owing to our perpetual experience of injuries from 
external bodies in motion, unlels we are upon our guard againft them. 
See Sed. XVIII. 17. XI$. 2. 

Many other examples of the catenations of animal motions are ex- 
plained in Se<SL XXXVI. on the Periods of Difeales. 
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SECT. XVIII. 

OF SLEEP. 

i. Volition is fujpended in fleep. 2. 'Smjation continues. Dreams p'event delirium 
and inflammation. j. Nightmare. 4: Ceafelefs flow of ideas tn dreams. 
5. JVe feem to receive them by the JenJes. Optic nerve perfectly Jenfible in fleep. 
Eyes lefs dazzled after dreaming ofviflhle objects. 6. Reverie , belief. 7. How 

■we diftinguijh ideas from perceptions. 8. Variety of feenery in dr earns , excellence 

of thefenfi of vifion. 9. Novelty of combination in dreams. 10. Diftinftnefs 

of imagery in dreams. 11. Rapi/lity of tranfailionjn dream. 12. Of meef tir- 

ing time. Of dramatic time and place. Why a dull play induces fleep, and an 
inter efting one reverie. 13. Conjcioufnefs of our exiftence and identity in dreams. 
14. I low we awake fometimes Juddenly , fometimes frequently. 1 5. Irritative 
motions continue in fleep, internal irritations are fucceeded by fenfation. Senflbility 
increajcs during fleep^ and irritability. Morning dreams. Why epilepfles occur 
in fleep. Ecflafy of children. Cafe of convulflons in fleep. Cramp, why pain- 
ful. Afthma. Morning fweats. Increafe of heat. Increafl of urine in fleep. 
Why more liable to take cold in fleep. Catarrh from thin night-taps. Why we 
feel chilly at the approach of fleep, and at waking in the open air, 16. Why 
the gout commences in fleep. Secretions are more copious in fleep , youtfa animals 
and plants grow more in fleep. 17. Inconflflency of dreams. Abfence of furprife 
in dreams. 18. Why we forget fame dreams and not others. 19. Sleep- 
talkers awake with furprife. 20. Remote caufes of fleep. Atmofphere with 
hfs oxygene. Compreffm of the brain in fpina bifida. By whirling on an hori - 
zi.ntal wheel. By told. %x. Definition of fleep. 

A 1 

1. THERE are four fituations of our fyftem, which in their mo- 
derate degrees are not ufually termed difeafes, and yet abound with 
many very curious and inftru&ive phenomena ; thefe are' fleep, re- 
verb. 
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veruj, vertigo, drunkennefs. Thefe \vc fhall previoufly confidci, 
before vve ftcp forwards to develop the caufcs and cures of difcafc- 
with the modes of the operation of medicines. 

As all t hole trains and tribes of animal motion, which arc fubjeCtcd 
to volition, were the laft that were caufed, their connection is weaker' 
than that of the other claflcs; and there is a peculiar circumftancc at- 
tending this caufation, which is, that it is entirely fufpended durm-; 
fleep; whilft the other clafl'es of motidi], which arc more immediate- 
ly neceffary to life, as thole *cau fed by internal ftimuli, for iulrancc 
the pulfations of the heart and arteries, or thole catenated v, ith pk >- 
furable fenfttion, as the powers of digeftion, continue to il; .'tigthcn 
their habits without interruption. Thus though man in his fleepiug 
ftate is a much'lefs perfect animal, than in his waking horn s ; and 
though he confumes more than one third of his life in this his ina- 
tional fituation j yet is the wifdom of the Author of natuie manifclt 
even in this feeming imperfection of his work ! 

The truth of this aflertion with rcfpeCt to the large mulcles of the 
body, which are concerned in locomotion, is evident ; as no one in 
perfect fanity walks about in his fleep, or performs any domeflic of- 
fices : and in refpeCt to the mind, we never exercife our realbn or re- 
collection in dreams ; we may fometimes leem diftraCted between con- 
tending paflions, but we never compare their objects, or deliberate 
about th6 acquifition of thofe objects, if our fleep is perfect. And 
though many fynchronous tribes or fucccffive trains of ideas may re- 
prefent the houfes or walks, which liave real exiftencc, yet are they 
here introduced by their connection with our fenfations, and are in 
truth ideas of imagination, not of recollection. . 

2 . For our fenfations of pleafure and pain arc experienced with 
great vivacity itrour dreams ; and hence all that motley group of ideas, 
which are caufed by them, called the ideas of imagination, with their 
various a&bciated trains, are in a very vivid manner aCtcd over in the 
fenlorium ; and thefe fometimes call into aCtion the larger mufdcs, 

D d 2 v hich 






w hich have been much aflociated with them ; as appears from the 
mutering lentences, which fome people utter in their dreams, and 
fro;u the ohfeure barking of fleeping dogs,, and the motions of their 

icet and n /h/s. ’ . 

% 

1 his peipetual flow of the trains of ideas, which conftitute our 
dreams, and which are cauied by painful or pleafurable fenfation, 
might at frit vn. w be conceived to be an ufelefs expenditure of len- 
lorial power, Hut t has bceivfbewn, that thole motious, which are 
perpetually excited, as thofe of the arterial lyftcm by the ftimulus of 
the blood, are attended by a great accumulation of fenforial power, 
alter they have been for a time fulptnded ; as the hot-fit of fever is 
the ccmlcquence of the cold one. Now as thele trains of ideas caufed 
by feniatiou are perpetually excited during our waking hours, if they 
were to be fufpended in fleep like the voluntary motions,, (which are 
exerted only by intervals during our waking hours,) an. accumulation, 
of fenforial power would follow ; and on our awaking if. delirium 
would lupervene, Ikice thefe ideas caufed by fenfation would be pro- 
duced with fuch energy, that we fhould miftake the trains of ima- 
gination for ideas excited by irritation ; as perpetually happens to 
people debilitated by fevers on their firft awaking; for Hi thele fevers 
with debility the general quantity of irritation being diminilhed, that, 
of fenfation is increafed. In like manner if the adions of the-flqpiach,, 
inteftines, and various glands, which are perhaps in- part at leaft. 
caufed by or catenated with agreeable fenfation, and which perpetual- 
ly exift during our waking houfs, were like the voluntary motionsr 
lufpended in our fleep; the great accumulation, of fenforial power* 
which would neceflarily follow, would be liable to excite inflamma- 
tion in them. * , , . 

3. When by our continued pofture in fleep, forote uneafy fen la- 
tions are produced, we either gradually awake by the exertion of vo- 
lition, or the mufcles conceded by habit with fuch fenfations alters 
the t pofition of the body ; but where the fleep is uncommonly pro- 
found,. 
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found* and thofe uneafy fenfations great, the difeafe called the incu- 
bus, or nightmare, is produced. Here the dcfire of moving the 
body is painfully exerted, *by t the power of moving it, or volition, is 
incapable of action, till we awake. Many lei's dilagrfceable ftruggles 
in our dreams, as when we wifh in vain to fly from terrifying objects, 
conftitute a (lighter degree of this difeafe. In awaking from the 
nightmare I have more than once obfervecl, that there was no diforder 
in my pulfe; nor do I believe the reflation is laborious, as fome 
have affirmed* It occurs to ffeoplc whofc fleep is too profound, and 
lome difagreeable fenfation exifts, which at other times would have 
awakened them, and have thence prevented the difeafe of nightmare ; 
as after great fatigue or hunger with too large a fupper and wine, 
which occafibn odr fleep to be uncommonly profound. See No. 14, 
of this Setfion. 

4. As the larger mufcles of the body are much more frequently 
excited by Volition than by fenfation, they are but feldom brought 
into action in our fleep : but the ideas of the mind are by habit much 
more frequently conncdtcd with fenfation than with volition; and 
hence the ceafelefs flow of our ideas in dreams, fevery one’s experi- 
ence will teach him this truth, for we all daily exert much voluntary 
mufcular motion : but few of mankind can bear the fatigue of much 
voluntary thinking. 

5. A very curious circumftauce attending thefe our fleeping ima- 
ginations is, that we feem to receive them by the fenfes. The muf- 
clcs/which are fubfervient' to the external organs of fenfc, are con- 
nected with volition, and'ceafe to aCt in fleep ; hence the eyelids are 
clofed, and the tympanum of the ear relaxed ; and it is probable a 
fimilarity of voluntary exertion may be ncceffary /or the perceptions 
of the other nerves of fenfe ; for it is obferved that the papillae of the 
tongue can be feen to become eredted, when we attempt to* tafte any 
thing extremely grateful. Hewfon Exper. Enquir. V. 2. 186. Albini 
Annot. Acad. L. i. c. 15. Add to this, that the immediate organs 
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of fcnfe Live no objeds to excite them in the darknefs and filence of 
the night ; but their nerves of feni'c neverthelefs continue to poficls 
their per fed. adivity fublervient to all their numerous fenfitive cou- 
nedions. This vivacity of our nerves of fenfc during the time, of 
flccp is evinced by a ci re um fiance, which almofl every one muft at 
tome time or other have experienced; that is, if we flecp in the day- 
light, and endeavour to Ice fome objed in our dream, the light is ex- 
ceedingly painful to our eyes,; and after repeated ftrugglcs we lament 
in our deep, that we cannot fee it. In, this cafe I apprehend the eye- 
lid is in fonic degree opened by the vehemence of our fenfations ; and, 
the iiis being dilated, the optic nerve thews as great or greater fen- 
libility than in our waking hours. See No. 15. of this Sediou. 

When we are forcibly waked at midnight from profound deep, our 
eyes are much dazzled with the light of the candle for a minute or 
two, after there has been fufficient time allowed for the contraction 
of the iris; which is owing to the accumulation of fenfovial power in 
the organ of vifion during its date of lefs adivity. But when we 
have dreamt much of vifible objeds, this accumulation of ienforial 
power in the organ of vifion is lefiened or prevented, and we awake 
in the morning without being dazzled with the light, after the iris 
has had time to contrad itfelf. This is a matter of great curiofitv, 
and may be thus tried by any one in the day-light. Clol'e your eyes, 
and cover them with your hat ; think for a minute on a tune, which 
you are accudomed to, and endeavour to fing it with as little adivity 
of mind as podible. Suddenly uncover and open your eyes, and in 
one fecond of time the iris will contrad itfelf, but you will perceive 
the day more luminous for feveral feconds, owing to the accumulation 
of fenforial power in the optic nerve. 

Then again clolS and cover your eyes, and think intenfely on a 
cube of iv,ory two inches diameter, attending fird to the north and 
foi^h fides of it, and then to the other four fides of it ; then get a 
cUm image in your mind’s eye of all the fides of the fame cube co- 
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loured. red; and then of it coloured green; and then of it coloured 
blue; laftly, open your eyes as in the former experiment, and after 
the lirft fecond of time allowed for the contraction of the iris, you 
will not perceive any increafe’ of the light of the day, or dazzling ; 
becaule now there is no accumulation of fenforial power in the optic 
nerve; that having been expended by its aCtion in thinking over vi- 
iible objeCts. 

This experiment is not eafy to be made at firft, but by a few pa- 
tient trials the faCt appears very certain ; and fhews clearly, that our 
ideas of imagination are repetitions of the motions of the nerve, which 
were originally occalioned by the ftimulus of external bodies ; becaufe 
they equally expend the fenforial power in the organ of fenfe. See 
ScCt. 111. 4. which is analogous to our being as much fatigued by 
thinking as by labour. 

6. Nor is it in our dreams alone, but even in our waking reveries, 
and in great efforts of invention, fo great is the vivacity of our ideas, 
that we do not for a time diftinguifh them from the real prefence of 
fubftantial objeCts ; though the external organs of fenfe are open, and 
furrounded with their ufual ftimuli. Thus whilft I am thinking over 
the beautiful valley, through which I yefterday travelled, I do not 
perceive the furniture of my room : and there are fome, whofe wak- 
ing imaginations are fo apt to run into perfeCt reverie, that in their 
common attention to a favourite idea they do not hear the voice of 
the companion, who accofts them, unlefs it is repeated with unufual. 
energy. • . 

This perpetual miftake in dreams and reveries,, where our ideas of 
imagination are attended with a belief of the prefence of external ob- 
jects, evinces beyond a doubt, that all our ideas are repetitions of the 
motions of the nerves of feufe, by which they were acquired; and 
that this belief is not, as fome late philofophers contend, 0 an inftinCt 
neceflarily connected only with our perceptions. 

7- A 
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7. A curious queftion demands our attention in this place; as we 

do not diflinguifh in our dreams and reveries between our perceptions* 
of external objedls, and our ideas of them in their abfence, how do 
we diflingui/h them at any time? In p dream, if the fweetnefs of 
fugai occurs to* my imagination, the whitenefs and hardnefs of it, 
which were ideas uiually connected with the fweetnefs, immediately 
follow in the train ; and 1 believe a material lump of fugar prefent 
before my fends : but in my waking hours, if the fweetnefs occurs 
to my imagination, the flimufiiS' of the table to my hand, or of the 
window to mv eye, prevents the othfcr ideas of the hardnefs and 
whitenefs of the fugar from fuccccding; and hence I perceive the 
fallacy, and diibelieve the exigence of objects correfpondent to thofe 
ideas, whofe tribes or trains arc broken by the ftimulus of other ob- 
jedls. And further in our waking hours, we frequently exert our 
volition in comparing prelenf appearances With fuch, as we have 
ufually obferved ; and thus corredt the errors of one ienle by our ge- 
neral knowledge of nature by intuitive analogy. See Sedf. XVII. 
3. 7. Whereas in dreams the power of volition is fulpended, we can 
recoiled! and compare our prefent ideas with none of our acquired 
knowledge, and are hence incapable of obferving any ablurdities in 
them. * 

By this criterion we diflinguifh our waking from our fleeping 
hours, we can voluntarily recoiled! our fleeping ideas, whc». we are 
awake, and compare them with our waking ones ; but we cannot in 
our fleep voluntarily recoiled! our waking ideas at all. 

8. The vafl variety of Icenery, novelty of combination, and dif- 
tindlncls of imagery, are other curious cireumflances of our fleeping 
imaginations. The variety of feener y feems to arife from the fupe- 
rior adtivity and excellence of our lenfc of vifion ; which in an inftant 
unfolds to the mind dxtenfive fields of pleafurable ideas ; while the 
other fenles polled! their objedts flowly, and with little combination ; 
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add t<3this, that the ideas, which this organ prcfents us with, arc- 
more frequently connected with our fenlation than- thofe of any 
other. > 

9. The great- novelty of combination is owing to another circum- 
fiance; the trains of ideas, which are carried on in our waking- 
thoughts, are in our dreams dilfevered in a thoufand places bv the 
iufpenlion of volition, and the abfcncc of irritative ideas, and are. 
hence perpetually falling into new catenations. As explained in Se£t. 
XVI. 1. 9. For the power of volition is perpetually exerted during 
our waking hours in comparing our pulling rum.-, of ideas with our 
acquired knowledge of nature, and thus forms many intermediate links 
in their catenation. And the irritative ideas excited by the llimulus 
of the objects, with which we are furrou titled, are every moment in- 
truded upon us, and form other links of our unceaiing catenations of 
ideas. 

10. The abfence of the flimuli of external bodies, and of volition, 
in our dirums renders the organs of fenlc liable to be more flrongly af- 
fe£tc ' the powers of fenfation, and of allocation. For our delires 
or averlion or the obtrufions of furrounding bodies, diflever the 
fenlitivc and ufibciate tribes of ideas in our waking hours by intro- 
ducing thofe of irritation and volition amongfl them. Hence pro- 
ceeds the fuperior diftincltiefs of pleafurable or painful imagery in our 
deep; for we recal the ligure and the features of a long loft friend, 
v\ bom wc loved, in our dreams with much more accuracy and viva- 
city than in our waking thoughts. This circuinftailce contributes to 
prove, that our ideas of imagination are reiterations of thofe motions 
of our organs of lenfe, which were excited by external objects ; bc- 
caufe while we are expofed to thd ftimuli of prefen t objefts, our ideas 
of abfent objefls cannot be fo diftimftly formed. 

11. The rapidity of the fucceflion of tranfaclions in oui* dreams is 
almoft inconceivable; infomuch that, when we arc accidentally 
awakened by the jarring of a door, \thich is opened into our beA- 
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chamber, we fomctimes dream a whole hiftory of thieves 01 fire in 
the very inftant of awaking. ‘ 

During the fufpenfion of volition we, cannot compare our other 
ideas with thofe of the parts of time in 'which they exift; that is, we 
cannot compare the imaginary lcenc, which is before us, with thofe 
changes of it, which precede or follow it: becaufe this aft of com- 
paring requires rccolleftion or voluntary exertion. Whereas in our 
waking hours, wc are perpetually making this comparifon, and by 
that means our waking ideas are kept , conhftent with each other by 
intuitive analogy ; but this comparifon retards the fucceftion of them* 
by occalioning their repetition. Add to this, that the tranfaftions of 
our dreams confift chiefly of vifible ideas, and that a whole hiftory of 
thieves and fire may be beheld in an inftant of time .like the figures in 
a pifture. 

12. From this incapacity of attending to the parts of time in our 
dreams, arifes our ignorance of the length of the night ; which, but 
from our conftant experience to the contrary, we fhould conclude was 
but a few minutes, when our fleep is perfeft. The fame happens in 
our reveries; thus when we arc poflefted with vehement joy, grief, 
or anger, time appears fhort, for we exert no volition, to compare the 
prefent feenery with the paft or future; but when we are compelled 
to perform thofe excrcifes of mind or body, which are unmixed with 
paflion, as in travelling over a dreary country,, time appears long ; 
for our defire to finifh our journey occafions us more frequently to 
compare our prefent fituation v/ith the parts of time or place, which 
are before and behind us. 

So when we are euvcloped in deep contemplation of any kind, or 
in reverie, as in reading a very interefting play or romance, we mca- 
lure time very inaccurately; and hence, if a play greatly affefts our 
paflions, the abfurdities of pafling over many days or years, and of 
perpetual changes of place, are not perceived by the audience; as is 
e$fierienced by every one, who reads or fees fome plays of the im - 

mortal 
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mortal, Shakefpcar; but it is neccflary for inferior authors to obfcrvc 
thole rules of the jriSoevov and 7 t^ttov inculcated by Ariftotle, bccaufe 
their works do not intercfl> the paffions fufficiently to produce com- 
plete reverie. 

Thole works, however, whether a romance or a fermon, which 
do not intcrcft us fo much as to induce reverie, may ncvcrthelefs in- 
cline us to deep. For thole plcafurablc ideas, which are prelented to 
us, and are too gentle to excite laughter,* (which is attended with in- 
terrupted voluntary exertions,* as explained Se&. XXXIV. i. 4.) and 
which are not accompanied with any other emotion, which ufually 
excites fome voluntary exertion, as anger, or fear, are liable to pro- 
duce deep ; which confirts in a fufpenfion of all voluntary power. 
But if the ideas thus prelented to us, and filtered our attention, are 
accompanied with fo much plealurable* or painful leulatiou as to ex- 
cite our voluntary exertion at the fame time, reverie is the conle- 
quence. Hence an interefting play produces reverie, a tedious 011c 
produces deep : in the latter we become cxhaufted'by attention, and 
arc not excited to any voluntary exertion, and therefore deep; in the 
former we are excited by fome emotion, which prevents by its pain 
the fufpenfion of volition, and in as much as it interefts us, induces 
reverie, as explained in the next Se£lion. 

But when our deep is imperfect, as when we have determined to 
rife in half an hour, time appears longer to us than in mod other fix- 
ations. Here our folicitude not to overdeep the determined time in- 
duces us in this imperfeft deep to compare the quick changes of ima- 
gined feenery with the parts of time or place, they would have taken 
up, had they real cxiftence ; and that more frequently than in our 
waking hours ; and hence the time appears longer to us : and I make 
no doubt, but the permitted time appears long to a man going to the 
gallows, as the fear of its quick lapfc will make him think’frequently 
about it. 
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13. As wc gain our knowledge of time by comparing thep,refent 
fcencry with the 'paft and future, and of place by comparing the fitu-‘ 
ations of objects with each other; io we gain our ideaofconfcioufncfs 
by comparing ourfelvcs with the icenefy around us ; and of identity 
by compaiing our preieut confcioufnefs with our paft confcioufnefs : 
as we never think of time or place, but when we make the compa- 

1 ilons above mentioned, l'o wc never think of coulcioufnefs, but 
when wc compare our own evidence with that of other obje&s ; nor 
of identity, but when we compare out; preieut and our paft confci- 
oufnefs. Hence the confcioufnefs of our own exiftence, and of our 
identity, is owing to a voluntary exertion of our minds : and on that 
account in our complete dreams we neither meafure time, are fur- 
prifed at the fudden changes of place, nor attend to our own ex- 
iftence, or identity ; becaufe out power of volition is fufpended. But 
all thefe circumftanccs are more or lefs obfervable in our incomplete 
ones ; for then we attend a little to the laple of time, and the changes 
of place, and to onr own exiftence; and even to our identity of per- 
fon; for a lady feldom dreams, that (he is a foldier ; nor a man, that 
he is brought to bed. 

14. As long as our fenfations only excite their fenfual motions, or 
ideas, our deep continues found ; but as foou as they excite defircs or 
averiions, our deep becomes imperfect; and when that defreoraver- 
donis fo ftrong, as to produce voluntary motions, we begin to awake; 
the larger mufcles of the body are brought into a&ion to remove that 
irritation or lenfation, which a continued pofture has caufed ; we 
ftretch CUr limbs, and yawn, and our deep is thus broken by the ac- 
cumulation of Voluntary power. 

Sometimes it happens, that the "lift of waking is fuddcnly pro- 
duced, and this food after the commencement of deep ; which is oc- 
cafioncd by fome fenfation fo dif. lecable, as inftantaneoudy to ex- 
cite the power of volition ; and- a temporary a< 5 tion of all the voluntary 
8 motions 
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motions fuddetily fucceeds, and we ftart awake. This is fometimes 
accompanied with loud noil'e in the ears, and with Tome degree of fear; 
and when it is in great excels, lb as to produce continued convullivc 
motions of thoCe mufcles, which are generally fuhfcrvicnt to volition, 
it becomes epilepfy : the fits of which in feme patients generally com- 
mence during fleep. This differs from the night-mare deferibed in 
No. 3. of this Se&ion, becaufe in that the dilagrceable lentation is not 
lo great as to excite the power of volition into action ; for as loou as 
that happens, the difeafe peaies. .* 1 

Another cireuQilfa,n£$, 0 w 4 $ich fometimes awakes people foon after 
the commencement of their llcep, is where the voluntary power is al- 
ready lo great in quantity as almoft to pi event them from falling 
afleep, and then 3 little accumulation of it loon again awakens them ; 
this happens in cafes of infauity, or where the mind has been lately 
much agitated by fear or anger. There is another circumftanee in 
which fleep is likewife of Ihort duration, which arifes from great de- 
bility, as after great over-fatigue, and in fome fevers, where the 
{Length of the patient is greatly diminilhed, as in thefe cafes the pulfc 
intermits or flutters, and the relpiration is previoufly afledted, it feems 
to originate from the want of lome voluntary efforts to facilitate re- 
fpiration, as when we are awake. And is further treated of in Vol, 11 . 
Clafs I. 2. 1. 2. on the Difcales of the Voluntary Power. Art. Som- 
nus interruptus. 

13. Wc come now to thole motions which depend on irritation. 
The motions of the arterial and gland qlar iy Items continue in our fleep, 
proceeding flower indeed, but ftronger and more uniformly, than in 
our waking hours, when they are incommoded by external ftimuli, or 
by the movements of volition ; the motions of thef mufcles fubfervient 
to refpiration continue to be ftimulated into a£tic/n, and the other in- 
ternal fenfes of hunger, thirft, and luft, arc not only occasionally ex- 
cited in our fleep, but their irritative motions arc luccccdcd by their 
ufual fenfations, and make a part of the farrago of our dreams. Tiyife 
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ieulutions of the want of air, of hunger, thirft, and luft, in our drpams, 
contribute to prove, that the nerves of the external fenfcs arc alfo* 
alive and excitable in our fleep ; but as the.ftimuli of external objeds 
are either excluded from them by the'darknefs and» filence of the 
night, or their accefs to them i6 prevented by the fufpenfion of vo- 
lition, thefc nerves of fenfe fall more readily into their connexions 
with fenfation and with aflociation ; becaufc much fenforial power, 
w hich during the day was expended in moving the external organs of 
fenfe in confcquence of irritation from external ftimuli, or in confe- 
quence of volition, becomes now in fome degree accumulated, and 
renders the internal or immediate organs of fenfe more eafily excitable 
by the other fenforial powers. Thus in refped to the eye, the irrita- 
tion from external ftimuli, and the power of volition during our wak- 
ing hours, elevate the eye-lide, adapt the aperture of the iris to the 
quantity of light, the focus of the cryftalline humour, and the angle 
of the optic axiles to the diftance of the objed, all which perpetual 
activity during the'day expends much fenforial power, which is faved 
during our fleep. 

lienee it appears, that not only thofe parts of the fyllera, which 
are always excited by internal ftimuli, as the ftomach, fhteftinal canal. 
Bile-duds, and the various glands, but the organs of fenfe alfo may 
be more violently excited into adion by the irritation frorr internal 
ftimuli, or by fenfation, during our fleep than in our waking hours ; 
becaufc during the fufpenfion of volition, there is a greater quantity 
of the fpirit of animation to be expended* by the other fenforial powers. 
On this account our irritability to internal ftimuli, and our lenfibility 
to pain or pleafure, is not only greater in fleep, but increafes as our 
fleep is prolonged. Whence digeftion and fecretion are performed 
better in fleep, than iti our waking hours, and our dreams in the 
morning have greater variety and vivacity, as our lenfibility increafes, 
than at night when we firft lie down. And hence epileptic fits, 
wfyich are always occafioned by fome difagreeable fenfation, fo fre- 
quently 
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quently attack thole, who are fubjeft to them, in their deep ; bccaufc 
at this time the fyftcm is more excitable by painful fenfation in con- 
fequcnce of internal ftimali ; and the power of volition is then fud- 
denly exerted to relieve this pain, as explained Se&. XXXIV. 1. 4. 

There is a difeafe, which frequently affefts children in the cradle,- 
which is termed eedafy, and leems to confift in certain exertions to 
relieve painful fenfation, in which the voluntary power is nor fo far 
excited as totally to awaken them, and yet is fufficient to remove 
the difagreeable fenfation, which excites' it j in this cafe changing the 
pofture of the child frequently relieves it. 

I have at this time under my care an elegant young man about 
twenty-two years of age, who feldom fleeps more than an hour with- 
out experiencing a couvulfion fit ; which ceafes in about half a mi- 
nute without any fubfequent ftupor.* Large doles of opium only 
prevented the paroxyfms, folong as they prevented him from deeping 
by the intoxication, which they induced. Other medicines had no 
effedt on him. He was gently awakened every’half hour for one 
night, but without good effect, as he foon dept again, and the fit re- 
turned at about the fame periods of time, for the accumulated fenfo- 
rial power, which occadoned the increafcd fenfibility to pain, was not 
thus exhauded. This cafe evinces, that the fenfibility of the fiyftem 
to internal excitation increafes, as our deep is prolonged ; till the pain 
thus occafioned produces voluntary exertion ; which, when it is in 
its ufual degree, only awakens us ; but when it is more violent, it 
occafions convulfions. 

The cramp in the calf of the leg is another kind of cqnvulfion, 
which generally commences in deep, occafioned by the continual in- 
creafe of irritability from internal ftimuli, or of fenfibility, during 
that date of our exiftence. The cramp is a violent exertion to re- 
lieve pain, generally either of the Ikin from cold, or of fhe bowels, 
as in fome diarrhoeas, or from the mufcles having been previoufly 
ovcrdxetched, as in walking up or down deep hills. But in thele 
6 eonvulfion. 
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convuliions of the mufcles, -which form the calf of the leg, the con- 
traction is fo violent as to occation another pain in confcqueucc of 
their own too violent contraction ; as loon. as the original pain, which 
caufcd the contraction, is removed. At'id hence the cramp, or fpalm, 
of thefe mulcles is continued without intermililon by this new pain, 
unlike the alternate convuliions and remiflions in epileptic fits. The 
real on, that the contraction of thefe mufcles of the calf of the leg is 
more violent during their convjjlfion than that of others, depends on 
the wcaknefs of their antagonift mufcles; for after thefe have been 
contracted in their ufual action, as at every ftep in walking, they are 
again extended, not, as mod other mufcles are, by their antagonifts, 
but by the weight of the whole body on the balls of the toes ; and 
that weight applied to great mechanical advantage oft the heel, that is, 
on the other end of the bone’of the foot, which thus a£ts as a lever. 

Another difeafe, the periods of which generally commence during 
our fleep, is the afthma. Whatever may be the remote caufe of pa- 
roxyfms of aflhma, the immediate caufe of the convullive refpiration, 
whether in the common aflhma, or in what is termed the convullive 
afthma, which are perhaps only different degrees of the fame difeafe, 
muff be owing to violent voluntary exertions to relieve* pain, as in other 
convuliions; and the incrcafc of irritability to internal ftimuli, or of 
fenlibility, during fleep niufl occafion them to commence a. this time. 

Debilitated people, who have been unfortunately accuftomed to 
great ingurgitation of fpirituous potation, frequently part with a great 
quantity of water during the night, but with not more than ufual in 
the day-time. This is owing to a beginning torpor of the abforbent 
fyftem, and precedes anafarca, which commences in the day, but is 
cured in the night by the mcreafe of the irritability of the abforbent 
iy item during fleep, which thus imbibes from the cellular membrane 
the fluids,* which had been accumulated there during the day ; though 
it is polliblc the horizontal position of the body may contribute fome- 
tj|$tg to this purpofe, and alio the greater irritability of fome branches 
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of thc.abforbcnt veffels, which open their months in the cells of the 
cellular membrane, than that of other branches. 

As loan as a per fon begins to deep, the irritability and fenlibilitvof 
the fyftem begins to increase, owing to the fufprntion, of volition and 
t’ne exclulion of externa! ftimuli. Hence the action.-, of the v die Is in 
obedience to internal Simulation become ftrons;er and more energetic, 
though lefs frequent in rcfpc£fc to number. And as many of the fc- 
cictions are increafed, fo the heat of thcVyftem is gradually increafed, 
ami i he extremities of feeble people, which had been cold during the 
day, become warm. Till towards morning many people become fo 
warm, as to find it neceffary to throw off fome of their bed-clothes, 
as loon as they awake; and in others fweats are fo liable to occur to- 
wards morning during their deep. 

Thus thole, who are hot accuftomed to deep in the open air, are 
very liable to take cold, if they happen to fall afleep on a garden 
bench, or in a carriage with the window open. For as the fy ft cm is 
warmer during fleep, as above explained, if a current of cold air affedls 
any part of the body, a torpor of that part is more effectually pro- 
duced, as when a cold Waft of air through a key-hole or cafement 
falls upon a perfon in a warm room. In thofe cafes the affeCted part 
poflefl'es lefs irritability in refpeft to heat, from its having previoufly 
been expofed to a greater ftimulus of heat, as in the warm room, or 
during deep ; and hence, when the ftimulus of heat is diminilhed, a 
torpor is liable to enfue ; that is, we take cold. Hence people who 
deep in the open air, generally feel chilly both at the approach of 
fleep, and ou their awaking; and hence many people are perpetually 
fubjeCt to catarrhs if they fleep in a lefs warm head-drefs, than that 
which they wear in --the day. 

1 6. Not only the fenforial powers of irritation and of fenfation, but 
that of aflociation alfo appear to a£t with greater vigour during the 
fulpenlion of volition in deep. It will be (hewn in another place, 
that the gout generally firft attacks the liver, and that afterwards an 
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inflammation of the ball of the great toe commences by aflbcaation, 
ami that of the liver ceafes. Now as this change or metaftalis of the 
activity of the fyflem generally commences in fleep, it follows, that 
thete allocutions of motion cxift with greater energy at that time ; 
that is, that the fenloiial faculty of alfuciation, like thofe of irritation 
and of fenlation, becomes in lome mcafurc accumulated during the 
fufpenfum of volition. 

Other aflbeiate tribes and frnvn 3 of niotions, as well as the irritative 
and tenfitive ones, appear to be increased in their activity during the 
fulpenfiou of volition in lleep. As thofe which contribute to circu- 
late the blood, and to perform the various fecrctions ; as well as the 
aflbeiate tribes and trains of ideas, which contribute to furnifli the 
perpetual dreams of our dreaming imaginations. * 

In fleep the lecretions hav6 generally been fuppofed to be diminiflw 
ed, as the expectorated mucus in coughs, the fluids difeharged in di- 
arrhoeas, and in falivation, except indeed the fecretion of fweat, 
which is often vilibly increafed. This error feems to havearifen from 
attention to the excretions rather than to the fecretions. For the fe~ 
cretions, except that of fweat, are generally received into refer voirs, 
as the urine into the bladder, and the mucus of tlie rnteftines and 
lungs into their refpe&ivc cavities; but thefe refervoirs do not ex- 
clude thefe fluids immediately by their flimulus, but require at the 
lame time fome voluntary efforts, and therefore permit them to re- 
main during fleep. And as they thus continue longer in thofe re- 
ceptacles in our fleeping hours, a greater part is abforbtd from them, 
and the remainder becomes thicker, and fometimes in lefs quantity, 
though at the time it was fecreted^ the fluid was in greater quantity 
than injour waking hours. Thus the urine is higher coloured after 
long fleep; which (hews, that a greater quantity has been fee rc ted, 
and that more of the aqueous and l'aline part has been rcabforbed, and 
the earthy part left in the bladder ; hence thick urine in fevers Ihews 
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only a greater atSliou of the vcflcls which fecretc it in the kidney.,, and 
'of thole which abJoib it from the bladder. 

The (ame happens to tlje mucus expectorated in coughs, which is 
thus thickened, by ablbrption *of its aqueous and faline parts; and the 
lame of the feces of the inteftines. From hence it appears, and from 
what has been laid in No. 15, of this Section concerning the increale 
of irritability and of fienfibility during deep, that the lecretions are in. 
General rather increafed than diminilhed during thefe hours of our ex- 
idcnce; and it is probable that nutrition* is almoll entirely performed 
in fleep; and that young animals grow more at this time than in their 
waking hours, as young plants have long lince been obferved to grow 
more in the night, which is their time of deep. 

17. Two other, remarkable circum dances of our dreaming ideas are 
their inconfiftency, and the total abfenc.e of furprife. Thus we feem 
to be prefent at more extraordinary metamorphofes of animals or trees, 
than are to be met with in the fables of antiquity; and appear to be 
trail fported from place to place, which feas divide,, as quickly as the 
changes of feenery are performed in a play-houfe; and yet are not 
lcnfiblc of their inconfiftency, nor in the lead: degree affected with 
furprife. 

We mud confider this circumftancc more minutely. In our wak- 
ing trains of ideas, thofe that arc inconfident with the ufual order of 
nature, fo rarely have occurred to us, that their connexion is the 
flighted of all others : hence, when a confident train of ideas is ex- 
handed, \vc attend to the external flitnuli, that ufually fur round us, 
rather than to any inconlldent idea, which might otherwile prefent 
itfelf: and if an inconfident idea fhould intrude itfelf, we immediately 
compare it with the preceding one, and voluntarily reje& the train it 
would introduce ; this appears further in the Sedion on Reverie, in 
which date of the mind external dimuii are not attended Jo, and yet 
the dreams of ideas are kept confident by the efforts of volition. But 
•is our faculty of volition is fufpended, and all external dimuii are’ox- 
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eluded in ilcep, this llighter connexion of ideas takes place; anji the 
train is laid to be inconlidcnt; that is, dilfunilar to the ul'ual order of 
nature. , A 

But, when any confident train of funfitive or voluntary ideas is 
flowing along, if any external dimulus affects us fo violently, as to in- 
trude irritative ideas forcibly into the mind, it difunites the former 
train of ideas, and we are attested with furprife. Thefe ftimuli of 
unufual energy or novelty n*>t only dilunite our common trains of 
ideas, but the trains oi mulcular tnotious alio, which have not been 
long eftabliflhed by habit, and dilturb thofc that have. Some people 
become niotionlels by great lurprife, the fits of hiccup and of ague 
have been often removed by it, and it even affe&s the movements of 
the heart, and arteries; but in our deep, all external flimuli arc 
excluded, and in confcquencc no l'urprile .can exid. See Scdtion 
XVII. 3. 7. 

18. We frequently awake with pleafure from a dream, which has 
delighted us, without being able to recolledl the tranfa&ions of it ; 
unlefs perhaps at a didance of time, fome analogous idea may intro- 
duce afrefh this forgotten train : and in our waking reveries we fome- 
times in a moment lofe the train of thought, but Continue to feel the 
glow of pleafure, or the depredion of fpirits, it occafioned: whild at 
other times we can retrace with eafe thefe hidories of our r.veries and 
dreams. 

The above explanation of furprife throws light upon this fubjedh 
When we are fuddcnly awaked by any violent dimulus, the furprife 
totally difunites the trains of our lleeping ideas from thefe of our wak- 
ing one's; but if we gradually awake, this does not happen; and wc 
readily unravel the preceding trains <lf imagination. 

19. There are various degrees of lurprife; the more intent we are 
upon the troin pf ideas, which we are employed about, the more vio- 
lent mud be the dimulus that interrupts them, and the greater is the 
deg'rffr of lurprife. I have obferved dogs, who have flept by the fire, 
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and liy their obfcure barking and {h aggling have appeared very intent 
*on their prey, that {hewed great furprile for a few feconds after their 
awaking by looking eagerly around them ; which they did not do at 
other times of' waking. Ail’d an intelligent friend of mine has re-- 
niarked, that his lady, who frequently {peaks much and articulately* * 
in her {Lvp, could never recollect her dreams in the morning, when 
this happened to her: but that when (he did not fpeak in her deep, 
{he could always recollect them. t . 

Hence, when our fenfatious act fo*ftrongly in deep as to influence 
the larger mufcles, as in thofe, who talk or lhuggle in their dreams; 
or in thofe, who are aflefled with complete reverie (as deferibed in 
the next Section), great furprife is produced, when they awake ; and 
thefe as well as fhofe, who are completely drunk or delirious, totally 
forget afterwards their imaginations at thofe times. 

20. As the immediate caufe of deep confifts in the fulpcnfion of vo- 
lition, it follows, that whatever diminifhes the general quantity of 
fenforial power, or derives it from the faculty of 'volition, will con- 
ffcitute a remote caufe of deep; fuch as fatigue from mufcular or men- 
tal exertion, which diminifhes the general quantity of fenforial power; 
or an increafe of the fenfititfe rrtbtionf, as by attending to foft mafic, 
which diverts the fenforial power from the faculty of volition ; or 
laftly, by increafe of the irritative motions, as by wine, or food, or 
warmth; which not only by their expenditure of fenforial power di- 
minilh the quantity of volition; but alfo by their producing plcafure- 
able fenfations (which occafion other’ mufcular or fenfual motions in 
conlequcnce), doubly decreafe the voluntary power, and thus more 
forcibly produce deep. See Se<St. XXXIV. i . 4.^ ' 

Another method of inducing Heep is delivered! in a very* ingenious 
work lately published by Dr. Bcddoes. Who, after lameftthyg that 
opium frequently occafions reflfleflbefs, thinks, that in mod: cafes 
it would be better to induce deep by the abftra&km of ftimuli, tljan 
by exhaulfling the excitability and adds, upon this principle we 

could 
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could not have a better l'oporific than an atmofpherc with a ditninifli- 
ed proportion of oxygcnc air, and that common air might be admitted' 
after the patient was adeep.” (Obferv. on Calculus, See. by L*r. Bed- 
does. Murray.) If it fhould be found tc5 be true, that the excitability 
of the fyftem depends on the quantity of oxygenc abforbed by the 
Jungs in refpiration according to the theory of Dr. Beddoes, and ol 
M. Girtanner, this idea of deeping in an atmofpherc with lefs oxygeue 
in its competition might be of great feivice in epileptic cafes, and in 
cramp, and even in fits of the afthma, where their periods commence 
from the increafe of irritability during fleep. 

Sleep is likewile laid to be induced by mechanic preflure on 
the brain in the cales of fpina bifida. Where there has been a dc~ 
fed. of one of the vcitebiae of the back, a tumour is protruded in con- 
fequence ; and, whenever this tumour has been comprefltd by the hand, 
(lcep is laid to be induced, becaufe the whole of the brain both within 
the head and fpine becomes comprefied by the retroceflion of the fluid 
within the turnout. But by what means a compreflion of the brain 
induces deep has not been explained, but probably by diminilhing the 
fecretion of fenfbrial power, and then the voluntary motions become 
fufpended previoufly to the irritative ones, as occurs In molt dying 
perfons. 

Another way of procuring deep mechanically was related to me by 
Mr. Brindley, the famous canal engineer, who was brought up to 
the bufinefs of a mill-wright ; he told me, that he had more than 
once JTeenjthe experiment of a man extending himfclf acrofs the large 
done of a Cflrn-mill, and that by gradually letting the done whirl, 
the man fell^tcp, before the done had gained its full velocity, and 
he fuppofed^WOuld have died without pain by the continuance or in- 
creafe of the motion.' In this cafe the centrifugal motion of the head 
and feet mud accumulate the blood in both thofe extremities of the 
ho dj ^and thus com 
Loftly, wc fhould mention the application of cold ; which, when 

in 
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in a lefs degree, produces watchfulnefs by the pain it occaGons, and 
the tremulous convulfions of the fubcutaneous mufclcs ; but when it 
is applied in great degree,* is faid to produce fleep. To explain this 
effect it has been laid, that as the veficls of the flcin and extremities 
become firft torpid by the want of the ftimulus of heat, and as thence 
left blood is circulated through them, as appears from their palenefs, 
a greater quantity of blood poured upon the brain produces fleep by 
its compreflion of that organ. But J ftiould rather imagine, that the 
fcnt'orial power becomes exhaufted b^ the convulfive actions in confe- 
qucncc of the pain of cold, and of the voluntary exercile' previoufly 
tiled to prevent it, and that the fleep is only the beginning to die, as 
the fufpeniion of voluntary power in lingering deaths precedes for many 
hours the extinction of the irritative motions. 

2r. The following are the charaiteriftic circumftances attending 
perfedt fleep. 

1. The power of volition is totally fufpended. 

2. The trains of ideas caufed by fenfation proce’ed with greater fa- 
cility and vivacity;- but become inconfiftent with the ufual order of 
nature. The mufcular motions caufed by fenfation continue ; as 
thofe concerned in our evacuations during infancy, and afterwards in 
digeftion, and in priapifmus. 

3. The irritative mufcular motions continue, as thofe concerned in 
the circulation, in fecretion, in refpiration. But the irritative fenfual 
motions, or ideas, are not excited ; as the immediate organs of feafe 
are not ftimulated into aCtion by external objects^. which are excluded 
by the external organs of fenfe ; which are not in fleep adapted to their 
reception by the power of volition, as in our waking hours. 

4. Tile aflociate motions continue; but theii; firft link 1 $' not ex- 
cited into aCtion by volition, of by external ftimuli. In all ifefpeCts, 
except thofe above mentioned^ the’ three lafl fenlbHiit*p'o\vers are 
fomewhat increafed in energy during the fufpenfioni of volition, oyving 
to the confequent accumulation of the fpirit of Animation. 

1. 
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I. Various degrees of reverie. 2. Sleep-walkers . Cafe of a jcnrg lady. (he it 
Jurfrift at awaking, find total fergetfulnefs of what paffed in > everr. 1. At, 
Jufpenjm of volition in reverie. 4. Senfitive motions continue, and are confiJLvr, 
5. Irritative motions continue, but are not fuccecded by fenfation. 6 . Volition 
necejfary for the perception of feeble imfreffions. 7, Ajfocintcd motions continue. 
8. Nerves offenfe are irritable injleep , but not in reverie. 9. Somnambuli are 
itot afleep. Contagion received but once. 10. Definition of reverie. 

1. WHEN we*are employed with great fenfation of pleafure, or 
with great efforts of volition, in the pi*rfuit of lome interfiling train 
of ideas, we ceafe to be confcious.of our exigence, are inattentive to 
time and place? and do not dtftinguifh this train of felifitive and vo- 
luntary ideas from the irritative ones excited by the prefence of exter- 
nal objedts, though our organs of fenfe are furrounded with their ac- 
cuftomed ftimuli, till at length this interefting train of ideas becomes 
exhaui|ed, or the appulfcs of external objedts are applied with unufual 
violence, and we return with furprife, Or with regret, into the com- 
mon traipk of. life. This is termed reverie or ftudium. 

In foj^l^pnRitutions thefe reveries continue a confiderable time, 
and are removed without greater difficulty, but are experi- 

enced in a lela degree by us all ; when wc attend earneftly to the ideas 
excited by vb&^n or fenfation, with their alFociated connexions, but 
are at the fame time conf<fi<jns at intervals of the ftimuli of furround- 
ing’ bodies. Thus in being pffifent at a play, or in reading a romance, 

fome 
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fome.perfons are fo totally abforbed as to forget their ufual time of 
fleep, and to negleft their meals ; while others are faid to have been 
fo invoked in voluntary ftudy as not to have heard the difcharge of 
artillery; and there is a ftory of an Italian politician, whCffcould think 
fo intenfely on other fubjedfo/as to be infenfible to the tortuneof 
rack. * ‘ ' V 

From hence it appears, thatfhefc catena t io n s of ideas and ftiufcufar 
motions, which form the trains of reVerje, are compojfe!$ffth elf Vo- 
luntary and fenfitive aflociatiens-of ^em ; and that' 
from thofe of delirium or of fleep, a» they are kept 
power of volition; and they differ alfo from the trains 
ing to infanity, as they are as fVetpietf&y excited by 
volition. ' - ~ - - * 


on 


. . A ^ ‘ AM*!-*,. «« 1 > > nr 

htion, as in convulfions or infanity; or like the great a&ivityof the 
itritative motions in diunkennefs; Or of the fenfitive motions in de- 
bt ium ; they preclude all fenfa^o»r^i|®queflt to external ftimulus. 

2. Thofe perfons, who are faid^Valk in thc^fleep #v *fte'!aife 61 ed 
with reverie to fo great a degree, itlkt^b^brilel^^md^^dSfeafe ; 
the eflence of which conftfts in the inaptftfid#^the 
external flimuli. Many hiftories of this difeafe haveb^p phbjiiflied by 
medical writeis; of which there is a very curious orf«*i*ftbe Latt- 
fanne Tranfadlions. I fhall here fubjoin an account bf^|frcnj^£dfe, 
with its cure, for the better illuftration of this fubjedt. 

A very ingenious and elegant young lady, with light eye^and'hl^l^ 
about the age of feventeen, in other refpects well, was 
feized foon after her ufual menftruation with this vei)fvi^id#t : «^^« 
lady. The difeafe began with vehement convulfions'pf'ik^^^^y 
mufcle of her body, with great but vain efforts’ to;Vd gmBjt^ the 
mod violent hiccoughs, that can b| copied : thef^i^^ppSded 
in about a 9 hpur with a fixedj(pafm ; which^jie, b^^^s^iplied 
to her head, and the other tp ipport,^: ^^^^^W^our thelfe 
' V01. 1 . Gg ceafed. 
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ceafed, and the reverie begart liiddenly, and was at firft manifeft by 
the look of her eyeS and countenance, which Teemed to exprefs at- 
tention. Then flip converted aloud with imaginary perfonvwith her 
.eyes open. and< could not for about ah hour be brought to attend to 
the of external objects by any kind of violence, which it 

was^fmgi^tp'uie : thefe fymptoms returned in this order every day 
for fi'fMjt'Ws- 

^sXhCw^^^'erjations wet;e quite confiftent, and we could under- 
*ltfpPoCed her hha^hfary Companions to anfwer, by 
the of her part of the difcourfe. Sometimes flic was 

angty,;at^|h^ times fliewfd rhudi wit and vivacity, but was moft 
iTeqUentfyihclined to ipe^ichql/' In thefe reveries Ihe iometimes 



4he hadf©l|ot ©he word, and. bt|pn again, endeavouring to recollect 
‘Ij^when % canje to the forge^n/wprd, it was lhouted aloud in her 
* ■"* * i:edly, •tocher ^brpofe $ but by many trials fhe at 
81 Helf>„ 


? f' Th«^ Jar^^^^^ret^m ed with the appearance of inex- 
pressible wprffe > i aft1f , great fear, from which Ihe was iome minutes 
in recovering heffelf, calling on her lifter with great agitation, and 


w 


y underwent a repetition of convulfions, apparently 
n of fear. See Se£t. XVII. 3. 7. 
having thus returned for about an hour every day for two oi- 
ls, the reveries feemed to become lefs complete, and fome 
ftances varied } fo that Ihe could walk about the room 
t lunhing againft any of the furniture j though thefe 
|it firft very unfteady and tottering! And afterwards 
^ di(h of te a , when the whole apparatus of the tea- 

■snrWVS r^‘ 1> ? r w ®S* pre fo ™ c ( ' uf P id °M!»« a medi- 
ant was pul mtQ it, ari^^^/ee^aea tc^fmell of a tubefbie, which 

was in flower in her clf&berj.an«l dcliberated - aldud about breaking if 

from 
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was let 
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from the item, faying, it woul^^»ke her fitter fo charmingly 
hngi y.” At another time in $er melancholy moments Ihe heard the 
found o£a pafling bell, “ l willi I was dead,” faytngd, liftening.to 
the bell, and then taking off* one of her ihoe^ ‘jrfhe fat upon the 
bed, “ I love the colour black,” fays ihe, <c a‘ Httld wider, and' a 
little longer, evep this might make me a coffin !’’ — evident, 
lhe was not ienfible at thlf§|ime, any more than form^l|4-#F%giitg 
or hearing any perfop abouther; indefd,wlien great light 
upon her by opening Ihfelhut^ oC TOe'/vii^ow,^^^^^ ideas 
feemed lefs melancholy/ and wlrtn I haWjforcibly * - 1 

covered her eyes, fhe app£are#jo grow impatient, and; 
could not tell what to dojibr fhe cOuld heither fee nor' 



4,^ 1 i»i 

,oth$r medicines 


n 


Rafter 
toms of a 


of what had paffed in jt^iV \ 

This aftonilhing difc 
applications in vain, ^#as i 
about an hour before 
a few relapfes, at the ic^rl 
appeared. But ihe co|i 

epilepfy. ) * ,>K^* ‘ V, *«/» , 

3. We ihall only here confider, what happened during the |ime 
of her reveries, aSthat is our preicnt fufejeft ; Jjt* of ;Opngrtmion 
belong to another part of this treatife. f>^^Xl£3uV. 

There feems to have been no fufpetifion jof vo^rio 
of reverie, becaufc ihe endeavoured to regain 
ing the lines of poetry, b 

and fufpe&ed the tea4o.f$Pi&been t 


4. The ideas and hr 
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^Spending* 


■"Were 
ptcon- 


exerted with their uiual vivacitf, *ad/*g% kept ff< 
iiftent bythe power of volition* as appeared from hei^ho^tonyer- 
fation, and was explained in Si^:i f 3 Crll.%. 7. add XVtu} 16. 
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5. The ideas and motions dependant on irritation during the firll 
weeks of her difeafe, whilft the reverie was complete, were never' 
fuccceded by the fenfation of pleafure or *pain; as (he neither faw, 
heard, nor felt any of the fvirrounding'objeffs. Nor was it certain 
that any irritative motions fucceeded the ftimulus of external objefls, 
till the reverie became lefs complete, and then fhe could walk about 
the room without running againft the furniture of it. Afterwards, 
when the reverie became ftili lefs complete from the ufe of opium, 
Ionic few irritations were at times fucceeded by her attention to them. 
As when fiie fmelt at a tuberofe, and drank a difh of tea, but this 
only when fhe feemed voluntarily to attend to them. 

6. In common life when we liften to diftant founds, or wifli to 
diftinguilh objects in the night, we are obliged ftrdngly to exert our 
volition to difpofe the organs of fenfe to perceive them, and to fup- 
prefs the other trains of ideas/ which might interrupt thefe feeble fen- 
fations. Hence in the prefent hiftory the ftrongeft ftiniuli were not 
perceived, except'when the faculty of volition was exerted on the 
organ of fenfe; and then even comftion ftimuli were fometimes per- 
ceived : for hermind Was fo ftrenudufly ctirjpldyed in purfping its own 
trains of voluntary or fenfitive ideas, tha||ho common ftimuli could fo 
far excite her attention as to difunite them 5 ; that is, the quantity of 
volition or of fenfation already exifting was greater than a.iy, which 
could be produced in confequence of common degrees of ftimulation. 
But the few ftimuli of the tuberofe, and of the tea, which fhe did 
perceive, were fuch, as accidentally coincided with the trains of 
though^ which were palling in her mind ; and hence did not dif- 
unite thdi£ tfai»s,.and create furprife. And their being perceived at 
all was owlng to the power of volition preceding or coinciding with 
that of irritation. 

This explication is countenanced by a fa£l mentioned concerning a 
fqpinambulift in the L^ufanne Tranfa£tions, who fometimes opened 
his eyes for a fhort tim to examine, where he was, or where his ink- 
pot 
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pot Rood, and then (hut them again, dipping his pen into the pot 
every now and then, and writing on, but never opening his eyes af- 
terwards^ although he wrote on from line to line regularly, and cor- 
rected fome errors of the pen’, or in fpelling: fo much eafier was it 
to him to refer to his ideas of the portions of things, than to his per- 
ceptions of them. 

7. The a floriated motions perflfted in their ufual channel, as ap- 
peared by the combinations of her ideas., and the ufe of her mufcles, 
and the equality of her pulfe ?, for the natural motions of the arterial 
fyftem, though originally excited like other motions by ftimulus, 
feem in part to continue by their aflociation with each other. As the 
heart of a viper pulfates long after it is cut out of the body, and re- 
moved from the ftimulus of the blood. 

8. In the feriion ou deep, it was obferved that the nerves of fetf£fe' 
are equally alive and fufceptible to irritation in that Rate, as when we 
arc awake; but that they are fecluded from ftimulating obje&s, or 
rendered unfit to receive them : but in complete teverie the reverfe 
happens, the immediate organs of fenfe are expofetl to their ufual fti- 
muli ; but are either not excited into action at all, or not into fo great 

ariion, as to produce attentiqgt. or fenfatioti. ... 

The total forgetfulnefs oftwhat pafles in reveries; and the furprife 
on recovering from them, are explained in Section XVIII. 19. and in 
Sefrion XVII. 3. 7. " . 

9. It appears from hence, that reverie is a difeafe of the epileptic 
or cataleptic kind, fince the paroxyfrris of this young lady always be- 
gan ami frequently terminated with convulfions; and though in its 
greateR degree it has been called fomnambulation, or deep-walking, 
it is totally different from deep; becaufe the eflential chara&er of 
deep conflRs in the total fufpenfion of volition, which in^verie is 
not afteried ; and the eflcntial character of reverie con lifts* dot in the 
abfence of thofe irritative motions of our fenfes, which are occafioned 
by the ftimulus of external objeris, but in t^ieir never being produc- 

1 tivc 
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tive of fen fat ion. So that during a fit of reverie that drangc-event 
happens to the whole fyftem of nerves, which occurs only to fome 
particular branches of them in thofc, whet arc a (ccond tim*”fcxpofed 
to the action of, contagious matter. If the matter of the fmall-poxbc 
inferted into the arm of one, who has previoufiy had that difeafe, it 
will ftimulate the wound, but the general fen fat ion or inflammation 
of the lyftem docs not follow, which constitutes the difeafe. See Sect. 
XII. 7. 6. XXXIII. 2. 8. 

10. The following is the definition or character of complete reverie. 
1. The irritative motions occafioned by internal ftimuli continue, 
thofe From the ftimuli of external objedls are either not produced at 
all, or are never fucceeded by fenfation or attention, unlefs they are 
at the fame time excited by volition. 2. The fenfilfive motions con- 
tinue, and are kept confiftent'by the power of volition. 3. The vo- 
luntary motions continue undifturbed. 4. The aflbeiate motions con- 
tinue undifturbed. 

Two other cafesof reverie are related in Sedtion XXXIV. 3. which 
further evince, that reverie is an effort of the mind to relieve fome 
painful fenfation, and is hence allied to cohvulfion, and to infanity. 
Another cafe is related in Clafs 111 . 1. 2. 2. 
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SECT. XX. 

OF VERTIGO. 

» 

i. We determine our perpendicularity by the apparent motions of ohjeCls. A perjon 
hood-winked cannot walk in a Jlraight line. Dizzinefs on looking from a tower, 
in a room Jlained with uniform lozenges, on riding over /now . 2. Dizzinefs 

from moving objects. A whirling wheel. Fluctuations of a river. Experiment 

with a child. 3. Dizzinefs from our own motions and thofe of other objects. 
Riding over a broad ftream. Sea-ficknefs. 5. Of turning round on one foot. 

Dervifes in Turkey. Attention of the mini prevents flight fea-ftcknefs. After a 
voyage ideas of vibratory motions are fill perceived on Jhore. 6 . Ideas continue 

fome time after they are excited. Girtumftances of turning on one foot,ftanding on 

a tower , and walking in the dark, explained. 7. Irritative ideas of apparent mo- 
tions. Irritative ideas of founds. Battement of the found of bells and organ-pipes. 

Vertiginous noife in the head.. Irritative motions of the ftomacb, inteflines, and 
glands. 8. Symptoms that j^jfmpany vertigo. fVhy vomiting comes on in flukes 

of the palfy. By the motion of a Jhip. By injuries on the head. Why motion 
makes fick people vomit.. 9. Why drunken people are vertiginous. Why a 
flone in the ureter, or bile-duCi, produces vomiting. 1 o. Why after a voyage 
ideas of vibratory motions are perceived on Jhore. 1 1. Kinds of vertigo and their 

cure. 1 2. Definition of vertigo# 


1. IN learning to walk we judge of the diflauces of the objects, 
which we approach, by the eye; and by obferving their perpendicu- 
larity determine our own. This circumftance not having been at- 
tended to by the writers on vifion, the difeafe called vertigo or dizzi- 
nefs has been little underflood. 
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When any perfon lofcs the power of mufcular adlion, whether lie 
is eredt or in a fitting pofturc, he finks down upon the ground; as is* 
fecn in fainting fits, and other inftanccs of great debility. J^ence it 
follows, that fome exertion of mufcular -power is neceljfary to prclervc 
our perpcndicul&r attitude. This is performed by proportionally ex- 
erting the antagonifl mufcles of the trunk, neck, and limbs; and if 
at any time in our locomotions wc find ourlelves inclining to one fide, 
we either reftore our equilibrium by the efforts of the mufcles on the 
other fide, or by moving one of our feet extend the bale, which we 
reft upon, to the new center of gravity. 

But the raoft eafy and habitual manner of determining our want of 
perpendicularity, is by attending to the apparent motion of the objedts 
within the fpherc of diftin£t vifion ; for this apparent motion of ob- 
jects, when we incline from qur perpendicularity, or begin to fall, is 
as much greater than the real motion of the eye, as the diameter of 
the fphere of diftindt vifion is to our perpendicular height. 

Hence no one, »who is hood-winked, can walk in a ftraight line 
for a hundred fteps together; for he inclines fo greatly, before he is 
warned of his want of perpendicularity by the fenfe of touch , not 
having the apparent motions of ambient. objedts to meafure this incli- 
nation by, that he is neceftitated to move one of his feet outwards, to 
the right or to the left, to fupport the new centre of gravity, and thus 
errs from the line he endeavours to proceed in. 

For the fame reafon many people become dizzy, when they look 
from the fummit of a tower, which is railed much above all other ob- 
jedts, as thefe objedts are out of the fphere of diftindt vifion, and they 
are obliged to balance, their bodies by the lefs accurate feelings of their 
mufcles. 

There is another * curious phenomenon belonging to this place, if 
the circumjacent vifible objedts are fo final!, that wedo notdiftinguifh 
their minute parts; or fo limilar, that we do not know them from 
ea<||pther ; we cannot determine our perpendicularity by them. Thus 

in' 
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in a, room hung with a paper, which is coloured over with finnlai 
fmall black lozenges or rhomboids, many people become dizzy ; for 
when%tjicy begin to fall, the next and the next lozenge fuccccds upon 
the eye; which they miftake for the firft, and are not aware, that 
they have any apparent motion. Rut if you fix a fhect of paper, or 
draw any other figure, in the midft of tlie.fe lozenges, the charm 
ceafes, and no dizzinefs is perceptible. — The fame occurs, when we 
ride over a plain covered with fnov; without trees or other eminent 

2. But after having compared vifible objefls at reft with the feme 
of touch, and learnt to diftinguifh their fhapes and fhades, and to 
meafure our want of perpendicularity by their apparent motions, wo 
come to confider them in real motion. Here a new difficulty occuis, 
and we require fome experience to leahi the pcculiai mode of motion 
of any moving objects, before we can make ufc of them for the pur- 
pofes of determining our perpendicularity. Thus tome people become 
dizzy at the fight of a whirling wheel, or by gazing on the fluctua- 
tions of a river, if no fteady objects are at the fame time within the 
fphere of their diftinft vifipn ; and when a child firft can ftand creCt 
upon his legs, if you gain fils attention to a white handkerchief fteadi- 
!y extended like a fail, atia afterwards make it undulate, he inftantly 
lofes his perpendicularity, and tumbles on the ground. 

3. A fecond difficulty ^ve have to encounter is to diftinguifh our 
own real movements from the apparent motions of obje&s. Our 
daily praClice of walking and riding on horfeback foon inftruCts us 
with accuracy to dilcern thefe modes of motion, and to aferibe the 
apparent motions of the ambient objefts to our (elves ; but thofe, 
which we have not acquired by repeated habit, continue to confound 
us. So as we ride on horfeback the trees and cottages, which occur 
to us, appear at reft; we can meafure their diflances with our eye, 
and regulate our attitude by them; yet if we carelefsly attend tovlij- 
tant hills or woods through a thin hedge, which is near us, we oi>- 
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ferve the jumping and progreflive motions of them; as this is in- 
creafcd by the paralax of thel'c objects ; which we have not habituated 
ourfelves to attend to. When firll: an European mounts an elephant 
fixteen feet high, and whofe mode of motion he is not aecuftomcd to, 
the objects feem to undulate, as he pafles, and he frequently becomes 
lick and vertiginous, as I am well informed. Any other unufual move- 
ment of our bodies has the lame effect, as riding backwards in a coach, 
fvvinging on a rope, turning round fwiftly on one leg, fcating on the 
ice, and a thoufand others. So after a patient has been long confined 
to his bed, when he fiift attempts to walk, he finds himfelf verti- 
ginous, and is obliged by practice to learn again the particular modes 
of the apparent motions of obje&s, as he walks by them. 

4. A third difficulty, which occurs to us in learning to balance 
ourfelves by the eye, is, when both ourfelves and the circumjacent 
objects are in real motion. Here it is neccflary, that we ffiould be 
habituated to both thefe modes of motion in order to preferve our per- 
pendicularity. Thus on horl'eback we accurately obferve another 
perfon, whom we meet, trotting towards us, without confounding 
his jumping and progreflive motion with our own, becaufe we have 
been accuftomcd to them both ; that is, to undergo the one, and to 
fee the other at the fame time. But in riding over a broad and fluc- 
tuating ftrcam, though we are well experienced in the mot'ons of our 
horfc, we are liable to become dizzy from our inexperience in that of 
the water. And when firft we go on Ihip-board, where the move- 
ments of ourfelves, and the movements of the large waves are both 
new to us, the vertigo is almoft unavoidable with the terrible ficknefs, 
which attends it. And this I have been allured has happened to fc- 
vcral from being removed from a large lhip into a fmall one ; and 
ignin from a fmall one into a man of war. 

c. Frorrt the foregoing examples it is evident, that, when wc arc 
friitffifmided with unufual motions, we lofe our perpendicularity : but 
there are fomc peculiar circumftances attending this efteft of moving 

objc&s. 
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objetts, which we come now to mention, and (hall hope from the rc- 
‘ cital of them to gain fomc infight into the manner of their produc- 
tion- 

When a child moves round quick upon one foot, the circumjacent 
objects become quite indiftinft, as their diftancc incfeales their appa- 
rent motions ; and this great velocity confounds both their forms, 
and their colours, as is feen in whirling round a many coloured wheel ; 
he then lofes his ufual method of balancing himfelf by vifion, and be- 
gins to flagger, and attempts to recover himfelf by his mufcular feel- 
ings, This daggering adds to the inftability of the.vifiblc obje&s by 
giving a vibratory motion befidcs their rotatory one. The child then 
chops upon the ground, and the neighbouring objc&s feem tr con- 
tinue for fome foconds of time to circulate around him, and the earth 
under him appears to libratc like a bala/ice, In fome lecouds of time 
thefe fenfations of a continuation of the motion of objects vanifh ; but 
if he continues turning round fomewhat longer, before he falls, lick- 
nefs and vomiting are very liable to fucceed. Rut none of thefe cir- 
cumflances afteft thofe who have habituated themlelves to this kind 
of motion, as the dervifes ip Turkey, amongftwhom thefe fwifr 
gyrations are a ceremony of religion. 

In an open boat parting from 1 .eith to Kinghorn in Scotland, a lud- 
tlcn change of the wind fhook the undiftended fail, and flopt our boat ; 
from this un ufual movement the paflengers all vomited except my- 
fclf. I obferved, that the undulation of the fhip, and the inftability 
of all vifible objects, inclined*me ftrongly to be fick ; and this conti- 
nued or increafed, when I clofed my eyes, but as often as I bent my 
attention with energy on the management and mechanifm of the ropes 
and fails, the ficknefs ceafed ; atid recurred again, as often as I re- 
laxed this attention ; and I am aflured by a gentleman of obfervation 
and veracity, that he has more than once oblerved, when the vefti i 
has been in immediate danger, that the lea- ficknefs of the parten^ci '. 

II h a- ’ ha. 
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has inftantancoufly ceafed, and recurred again, when the dangct; was 
over. 

Thofe, who have been upon the water an a boat or lliip.fe long, 
that they have acquired the neceflary habits of motiou upon that un- 
ftable element, at their return on land frequently think in their reve- 
ries, or between (leeping and waking, that they obferve the room, 
they (it in, or fomc of its furniture, to lihrate like the motion ot the 
velfel. This 1 have experienced myfelf, and have been told, that 
after long voyages, it is l'ome time before thefe ideas entirely vanilh. 
The ft me is oblervable in a lei's degree after having travelled lomc 
days in a llage coach, and particularly when we lie down in bed, and 
compofe ourfelvcs to deep ; in this cafe it is oblervable, that the rat- 
tling noife of the coach, as well as the undulatory nrfbtion, haunts us. 
The drunken vertigo, and the vulgar cuftom of rocking children, 
will be confidcrcd in the next Se&ion. 

6. The motions, which are produced by the power of volition, 
may be immediately Hopped by the exertion of the fame power on the 
antagonift mufclcs; othei wife thefe with all the other dalles of mo- 
tion continue to go on, l'ome time after they are excited, as the pal- 
pitation of the heart continues after the objed of fear, which occafion- 
cd it, is removed. But this circumllance is in no cl a lb of motions 
more remarkable than in thofe dependent on irritation ; thus if any 
one looks at the fun, and then covers his eyes with his hand, he will 
for many feconds of time, perceive the image of the fun marked on 
his retina : a fimilar image of all other vifible objects would remain 
l’ome time formed on the retina, but is extinguilhed by the perpetual 
change of the motions of this nerve in our attention to other objeds. 
To this muft be added, that the longer time any movements have 
continued to be excited without fatigue to the organ, the longer will 
they continue fpontancoufly, after the excitement is withdrawn : as 
tha&ifte of tobacco in the mouth after a perfon has been fmoaking it. 

This 
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This.tafte remains fo flrong, that if a perfon continues to draw air 
through a tobacco pipe in the dark, after having been fmoking fomc 
time, Re cannot diftinguifh whether his pipe he lighted or not. 

From thefe two confederations it appears, that the dizzinefs felt in 
the head, after feeing objects in unufual motion, is no other than a 
continuation of the motions of the optic nerve excited by thofe objetts, 
and which engage our attention. Thus on turning round on one 
foot, the vertigo continues for fome Seconds of time after the perfon 
is fallen on the ground; and the longer he has continued to revolve, 
the longer will continue thefe fucceflive motions of the parts of the 
optic nerve. See an additional note at the end of this volume. 

Any one, who ftands alone on the top of a high tower, if he has 
not been accuftofned to balance himfelf by objects placed at fuch dil- 
tances and with fuch inclinations, begins to flagger, and endeavours 
to recover himfelf by his mufcular feelings. During this time the 
apparent motion of objects at a diftance below him is very great, and 
the fpe&ra of thefe apparent motions continue a little time after 
he has experienced them ; and he is perfuaded to incline the contrary 
way to counteract their effects; and either immediately falls, or ap- 
plying his hands to the building, ufes his mufcular feelings to preferve 
his perpendicular attitude, contrary to the erroneous perfuafions of his 
eyes. Whilft the perfon, who walks in the dark, flaggers, but with- 
out dizzinefs; for he neither has the fenfation of moving' objedts to 
take off his attention from his mufcular feelings, nor has he the fpec- 
tra of thofe motions continued on hi’s retina to add to his confufion. 
It happens indeed fometimes to one {landing on a tower, that the 
idea of his not having room to extend his bale by moving one of his 
feet outwards, when he begins to incline, fuperadds fears to his other 
inconveniences; which like furprife, joy, or any great degree of fen- 
fation, enervates him in a moment, by employing the \Vholc fenfo- 
rial power, and by thus breaking all the aflociatcd trains and tribes of 
motion. 
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7. The 11 motive ideas of objedts, vvhilft we are awake, arp per- 
petually pieihnt to our lenle of light; as we view the furniture of "our 
rooms, or the ground, we tread upon, throughout the whole day 
\\ ithout attending to it. And as our Ixfdies are never at perfedt red 
duiing our waking hours, thefe irritative ideas of objects are attended 
perpetually with irritative ideas of their apparent motions. The ideas 
of apparent motions arc always irritative ideas, becaufe we never attend 
to them, whether vve attend 1 to the objedts themfelves, or to their 
real motions, or to neither. Hence the* ideas of the apparent motions 
of objedts arc a complete circle of irritative ideas, which continue 
throughout the day. 

Alio during all our waking hours, there is a perpetual confuted 
lound of various bodies, as of the wind in our rooms, the fire, dif- 
tant converfations, mechanic ’bufinefs; this continued buzz, as we 
are fcldom quite motionlefs, changes its loudnefs perpetually, like the 
iound of a bell ; which rifes and falls as long as it continues, and 
lcems to pulfiitc on the ear. This any one may experience by turning 
himfelf round near a waterfall ; or by ftriking a glafs bell, and then 
moving the direction of its mouth towards the ears, or from them, as 
long as its vibrations continue. Hence this undulation of indiftindt 
found makes another concomitant circle of irritative ideas, which con- 
tinues throughout the day. 

We hear this undulating found, when we are perfectly at reft: our- 
felves, from other fonorous bodies befujes bells ; as from two organ- 
pipes, which are nearly but not quite in unifon, when they are 
founded together. When a bell is ftruck, the circular form is changed 
into an eliptic one;« the longeft axis of which, as the vibrations con- 
tinue, moves round .the periphery of the bell; and when either axis 
of this elipfe is pointed towards our ears, the found is louder ; and 
lets when the intermediate parts of the elipfe are oppofite to us. The 
vi lira turns of the two organ-pipes may be compared to Nonius’s rule; 
tlie lound is louder, when they coincide, and lels at the intermediate 
6 times. 
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times. But, a? the found of bells is the moft familar of thofc founds, 
wniofcf have a confiderable battement, the vertiginous patients, who 
attend ro the irritative circles of founds above deferibed, generally com* 
pare it to the ftoife of bells. 

The periftaltic motions of our flomach and inteftines, and the 
fccretions of the various glands, are other circles of irritative motions, 
fome of them more dr lei's complete, according to our abftinence or 
lhtiety. . • 

So that the irritative ideas ‘of the apparent motions of objedts, the 
irritative battements of founds, and the movements of our bowels and 
glands compofe a great circle of irritative tribes of motion : and when 
one confiderable part of this circle of motions becomes interrupted, 
the whole proceeds in confufion, as deferibed in Sedtion XVII. 1. 7. 
on Catenation of Motions. 

8. Hence a violent vertigo, from whatever caufe it happens, is ge- 
nerally attended with undulating noife in the head, perverfions of the 
motions of the flomach and duodenum, unufual excretion of bile and 
gaftric juice, with much pale urine, fometimes with yellownefs of the 
Ikin, and a difordered fecretiou of almoft every gland of the body, till 
at length the arterial fyftem is affedted, and fever fucceeds. 

Thus bilious vomitings accompany the vertigo occafioned by the 
motion of a Ihip ; and when the brain is rendered vertiginous by a 
paralytic affedtion of any part of the body, a vomiting generally en- 
fues, and a great difeharge of , bile : and hence great injuries of the 
head from external violence are fucceeded with bilious vomitings, 
and fometimes with abfeefies of the liver. And hence, when a pa- 
tient is inclined to vomit from other caufes, as in fome fevers, any 
motions of the attendants in his room, or of himfelf when he is raifed 
or turned in his bed, prefently induces the vomiting by fuperaddinga 
degree of vertigo. 

9. And converfely it is very ufual with thofe, whofe flomachs are 
affedted from internal caufcs, to be afflidted with vertigo, and noife 
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ia the heat! ; I nch is the vertigo of drunken people; which continues, 
when their eyes are clofed, and themlelves in a recumbent pofture, 
as well as when they are in an erc\ft pofture, and have tWeir eyes 
open. And thus the irritation of a ftohe in the bile-dufl, or in the 
ureter, or an inflammation of any of the iriteftines, are accompanied 
with vomitings and vertigo. • •'* 

In thefe cafes the irritative motions of theftorhach, which are in 
general not attended to, becornc fo changed by fbme unnatural fti- 
mulus, as to become uneafy, and excite our fenfation or attention. 
And thus the other irritative trains of motions, which are affociated 
with it, become difordered by their fympathy. *The fame happens, 
when a piece of gravel flicks in the ureter; or;., when fome part of the 
inteftinai canal becomes inflamed. In thefe cafes t'ne irritative muf- 
cular motions are firft difturbed by unufual ftimulus, and a difordered 
a&ion of the fenfual motions, or dizzinefs erifues. While in fca- 
ficknefs the irritative fenfual motions, as vertigo, precedes; and the 
difordered irritative mufcular motions, as thofe of the ftomach in vo- 
miting, follow. 

10. When thefe irritative motions, are difturbed, if the degree be 
not very great, the’ exertion of voluntary attention to any other object, . 
or any fudden fenfation, will disjoin thefe new habits of motion. 
Thus fomc dfutlken people have become fober immediately, when 
any accident has ftrongly excited their attention ; and fea- ficknefs has 
vanifhed, when the fhip has been in danger. Hence when our at- 
tention to other objcdls is moft relaxed, as juft before we fall afleep, 
or between our reveries when awake, thefe irritative ideas of motion 
and found are moft. liable to be perceived; as thofe, who have been at 
fea, or have travelled long in a coach, feem to perceive the vibrations 
of the fhip, or the rattling of the wheels, at thefe intervals ; which 
ceafe again, as foon as they exert their attention. That is, at thofe 
int«tjpB they attefid to the apparent motions, and to the battement 
of lftinds of the bodies around them, and for a moment miftake them 

for 
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for thofe real motions of the (hip, and noife of ..wheels, which they had 
‘lafa^been accuftomed to ; or at thefe intervals of reverie, or on the 
appro^h of fleep, tltyMp fi^^pofed , mot ions or founds may be produced ( 
entirely by it»agiti#$op* • 

■ We may concluj^^m this account of vertigo, that iea-fickneft is 
not an effort of natutf$to relieve herfelf, but a neceflary conlequenee 
of the affociations or catenations of animal motions. And may thence 
infer, that the. vojiuting, which attend? the gravel in the ureter, in- 
flammations of the towels, ?nd the commencement of fome fevers, 
has a fimilar origin, and is not always an effort of the vis medicatrix: 
naturae. But where the a&ion of the organ is the immediate confe- 
quence of the Simulating, eaufe, it is frequently exerted to diflodge 
that ftimujiis, as in vomiting up an emetic drug ; at other times, 
the a&ion of an organ is a general effort to relieve pain, as in Convul- 
fions of J the locomotive mufcles ; other a&ions drink up and carry on 
the fluids, as in abforption and fecretion ; all which may be termed ef- 
forts of nature to relieve, or to preferve herfelf. 

ii. The cure of vertigo will frequently depend on our previoqfly 
inveftigating the eaufe of it, which from what has been delivered 
above may originate from the diforder of any part of the great tribes 
of irritative motions, and of the aflbeiate motions catenated with them. 

Many people, when they arrive at fifty or fixty years of age, are af- 
fected with flight vertigo ; which is generally but wrongly aferibed to 
indigeftion, but in reality arifes from a beginning defeCt of their fight ; 
’as about this time they alfo find it neceflary to begin to ufe fpedacles, 
when they read fhjall prints, efpecially in winter, or by candle light, 
but are yet able to read without them during the fummer days, when 
the light is flrongep. Thefc people do not fee objects fo diftindly as 
formerly, and by exerting their eyes more than ufual, they perceive 
the apparent motions of objeds, and confound them with the real 
motions of them ; and therefore cannot accurately balance themfely.es 
fo as eafily to preferve their perpendicularity by them, 
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That is, the apparent motions of obje&s, which are at reft, as we 
move by them, fhould only excite irritative ideas : but as thcft'are 
now become lefs diftiinft, owing to the beginning imperfection of 
our fight, we are induced voluntarily to attend to them ; *and then thefe 
apparent motions become fucceeded by fenfation ; and thus the other 
parts of the trains of irritative ideas, or irritative mufcular motions, 
become difordered, as explained above. In thefe cafes of flight vertigo 
I have always promifed my patients, that they would get free from 
it in two or three months, as they fhonld acquire the habit of ba- 
lancing their bodies by lefs diftinft objects, and have feldom been mis- 
taken in my prognoftic. 

There is an auditory vertigo, which is called a noife in the head, 
explained in No. 7. of this fe&ion, which alfo is very liable to affeft 
people in the advance of life, -and is owing to their hearing lefs per- 
fectly than before. This is Sometimes called a ringing, and Sometimes 
a finging, or buzzing, in the ears, and is occafioned by our firft ex- 
periencing a difagfeeable fenfation from our not being able diftinCtly 
to hear the founds, we ufed formerly to hear diftinCtly. And this 
difagreeable fenfation excites defire and confequent volition ; and 
when we voluntarily attend tofmall indiftinCt founds, ^ven the whifper- 
ing of the air in a room, and the pulfations of the arteries of the ear 
are fucceeded by fenfation ; which minute founds ought cily to have 
produced irritative fenfual motions, or unperceived ideas. See Section 
XVII. 3. 6. Thefe patients after a while lofe this auditory vertigo, 
by acquiring a new habit of not attending voluntarily to thefe indi^ 
ftinft founds, but contenting themfeives with the left accuracy of their 
fenfe of hearing. 

Another kijid ofVcrtigo begins with the difordered action of fbme 
irr.t..tivt mulcular rfiotions, as thofe of the ftomach from intoxication, 
or from emetics ; or thofe of the ureter, from the ftimulus of a ftone 
lodged in it ; and it is probable, that the difordered motions of fbme of 
the ’great congeries of glands, as of thofe which form the liver, or of 
6 the 
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the inteftinal canal, may occafion vertigo in confequencc of their mo- 
'Ete^Jbeing aflociated or catenated with the great circles of irritative 
motio^p ; and from hence it appears, that the means of cure muft be 
adapted to the caufe.' . • 

To prevent fea-ficknefs it is probable, that the habit of fwingihg 
for a week or two before going on fhipboard might be of fervice. 
For the vertigo from failure of fight, fpeftacles may be ufed. For 
the auditory vertigo, aether may be dropt into the ear to Simulate the 
part, or to dittolve ear-wax, jf fuch be a part of the caufe. For the 
vertigo arifing from indigeftion, the peruvian bark and a blitter are re- 
commended. Antf for that owing to a ftone in the ureter, venefec- 
tion, cathartics, opiates, fal foda aerated. 

12. Definition of vertigo, x. Some of the irritative fonfual, or 
mufcular motions, which were ufually not fucceeded by fenfatio»„are 
in this difeafe fucceeded hy fenfation ; and the trains or circles of mo- 
tions, which were ufually catenated with them, are interrupted, or 
inverted, or proceed in confufion. 2. The fenfitfve and voluntary 
motions continue unditturbed. 3. The affociate trains or circles of 
motions continue ; but their catenations with fome of the irritative 
motions are diiordered, or inverted, or dittevered. 
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SECT. XXI. 

OP DRUNKENNESS. 

» 

v •* 

I. Sleep from fatiety of hunger. From rocking children . From uniform founds . 
2, Intoxication from common food after fatigue and inanition- 3. From wine 
or opium. Cbilnefs after meals. Vertigo. Why pleafure is produced by in- 
toxication , and by fwinging and rocking children. And why pain is relieved 
ly it. 4. Why drunkards flagger and ftammer, and are liable to weep. 5. And 
become delirious, fleepy, andflupid. 6. Or make pale urine and vomit. 7. 01 - 
jetts are Jeen double. 8. Attention of the mind diminifhes drunkemefs. 9. 
Dif ordered irritative motions of all the fenjes. 10. Difeafes from drunken- 
nefs. 1 1. Definition of drunkennefs. 

1. IN the ftate of nature when the fenfe of hunger is appeafed by 
the ftimulus of agreeable food, the bufinefs of the day is over, and 
the human favage is at peace with the world, he then exerts little 
attention to external objedls, pleafing reveries of imagination fuc- 
ceed, and at length fleep is the refult: till the nourilhment which he 
has procured, is carried over every part of the fyftem to repair the in- 
juries of a&ion, and he awakens with frelh vigour, and feels a renewal 
of his fenfe of hunger. 

The juices of fom'e bitter vegetables, as of the poppy and the lauro- 
cerafus, and the ardent fpirit produced in the fermentation of the 
fugar found, in vegetable juices, are fo agreeable to the nerves of the 
ftomach, that, taken in a fmall quantity, they inftantly pacify the 
fenfd of hunger ; and the inattention to external ftimuli with the re- 
4 veries 
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veri.es of imagination, and flccp, fucceeds, in the (anrie manner as when 
the fhmnach is filled with other lefs intoxicating food. 

This inattention to the irritative motions occafionqd by external Ai- 
muli is a very important circ’umftance in the approach of fleep, and 
is produced in young children by rocking their cradles : during which 
all vifible objects becorrie indiAindt to them. An uniform foft re- 
peated found, as the murtnurs of a gentle current, or of bees, are 
laid to produce the lame effect, by prpfenting indiAindt ideas of in- 
con fequential founds, and by -thus 1 Healing our attention from other 
objects, whilft by thfeir continued reiterations they become familiar 
themfelves, and we ceafe gradually to attend to any thing, and fleep 
enfues. 

2. After great fatigue or inanition, when the ftomach is fuddenly 
filled with flefh and vegetable food, the inattention to external Ai- 
muli, and the reveries of imagination, become fo confpicuous as to 
amount to a degree of intoxication. The fame is at any time pro- 
duced by fuperadding a little wine or opium to our common meals; 
or by taking thefe feparately in confiderable quantity ; and this more 
efficacioufly after fatigue or inanition ; becaufe a lefs quantity of any 
Aimulating material will excite an organ into energetic adtion, after it 
has lately been torpid from defedt of Aimulus ; as bbjedts appear more 
luminous, after we have been in the dark ; and becaufe the fufpenfion 
of volition, which is the immediate caufe of fleep, is' fboner induced, 
after a continued voluntary exertion has in part exhaufted the fenforial 
power of volition ; in the fame manner as we cannot contradt a Angle 
mufclc long together without intervals of inadtion. 

3. In the beginning of intoxication we arc inclined to fleep, as men- 
tioned above, but by the excitement of external circumftances, as of 
noife, light, bufinefs, or by theltxertion of volition, we prevent the 
approaches of it, and continue to take into our flomach greater quan- 
tities of the inebriating materials. By thefe means the irritative 
movements of the flomach are excited into greater adtion than is na- 
tural ; 
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tnral; ami in confequence all the irritative tribes and trains of mo- 
tion, which are catenated with them, become fufceptible of ftAj^er 
a £1 ion from their accuftomcd ftimuli ; beeaufe thefe motions jfre ex- 
cited both by their ufual irritation, and. by their affociation with the 
increafed aftionc of the ftomach and ladteals. Hence the fkin glows, 
and the heat of the body is increafed, by the more energetic a&ion of 
the whole glandular fyftem ; and pleafure is introduced in confequcuce 

of thefe increafed motions from internal ftimulus. According to 

• > , 0 

Law 5. Scft. IV. on Animal Caufatiou. 

From this great increafe of irritative motions from internal ftimu- 
lus, and the increafed fenfation introduced into the fyftem in confe- 
quence ; and fecondly, from the increafed fenfitive motions in confe- 
quence of this additional quantity of fenfation, fo muoh fenforial power 
is expended, that the voluntary power becomes feebly exerted, and 
the irritation from the ftimulus of external objects is lefs forcible ; 
the external parts of the eye are not therefore voluntarily adapted to 
the diftances of objects, whence the apparent motions of thofe obje&s 
either are feen double, or become too indiftinft for the purpofe of ba- 
lancing the body, and vertigo is induced. 

Hence we become acquainted with that very curious circumftance, 
why the drunken vertigo is attended with an increafe of pleafure ; for 
the irritative ideas and motions occafioned by internal ftimulus, that 
were not attended to in our fober hours, are now juft fo much in- 
creafed as to be fucceeded by pleafurable fenfation, in the fame man- 
ner as the more violent motions'of our organs are fucceeded by painful 
fenfation. And hence a greater quantity of pleafurable fenfation is 
introduced into the conftitution ; which is attended in fome people 
with an increafe of benevolence and ‘good humour. 

If the apparent motions of obje<fts|b much increafed, as when we 
revolve on ‘one foot, or are fwung on a rope, the ideas of thefe ap- 
parent motions are alfo attended to, and are fucceeded with pleal'in ;- 
abf^fenfation, till they become familiar to OS by frequent ufe. Hence 

children 
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children are at fir (l delighted with thcfe kinds of exercifc, and with 
and failing, and hence rocking young children inclines them 
to deep. For though in fhe vertigo from intoxication the irritative 
ideas of the apparent motions’ of objects arc indiftin£t from their cjo 
creafe“of energy ; yet in the vertigo occafioned by rocking or Twing- 
ing the irritative ideas of the apparent motions of objects are increafed 
in energy, and hence they induce pleafure into the fyftem, but are 
equally indiflin£t, and in confequenje equally unfit to balance our- 
felves by*. This addition of pleafure precludes defire or averfion, and 
in confequence efte voluntary power is feebly exerted, and on this ac- 
count rocking young children inclines them to deep. 

In what manner opium and wine a£t in relieving, pain is another 
article, that well "defer ves our attention. There are many pains that 
originate from defeat as well as from etfeefs of ftimulus ; of thcfe are 
thofe of the fix appetites of hunger, thirft, luft, the want of heat, of 
diftention, and of frefli air. Thus if our cutaneous papillaries ceafe to 
a£t from the diminished ftimulus of heat, when we are expofed to 
cold weather, or our ftomach is uneafy for want of food ; thefe are 
both pains from defeft of ftimulus, and in confequence opium, which 
{Emulates all the moving fyftem into increafed a£tion, muft relieve 
them. But this is not the cafe in thofe pains, which arife from excefs 
of ftimulus, as in violent inflammations : in thefe the. exhibition of. 
opium is frequently injurious by incrcafing the action of the fyftem 
already too great, as in inflammation of the bowels mortification is 
often produced by the ftimulus of opiumi Where, however, no fuch 
bad confequences follow ; the ftimulus of opium, by increafing all the 
motions of the fyftem, expends fo much of the fenforial power, that 
the a&ions of the whole fyftenp foon become feebler, and in confe- 
quence thofe which produced tfte pain and inflammation.. , 

4. When intoxication proceeds a little further, the quantity of 
pleafurable fenfation is fofar Increafed, that all defire ceafes, for tlftfe 
is no pain in the fyftem to excite it. Hence the voluntary exertions 

. are 
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arc diininifhcd, daggering and Hammering lucceed ; and the trains of 
ideas become more and more inconfiftent from this defeat of vo/uphiT/ 
exertion, as explained in the feftions on fleep and reverief ivhilft 
tliofc pnflions which are unmixed with, volition are nqpre vividly felt, 
and (hewn with lefs referve ; hence pining love, or fuperftitipus fear, 
and the maudlin g tear dropped on the remembrance ofthe moft trifling 
diftrefs. 

5. At length all thefe circumftances are incr<ea(e<J the quantity of 
plcafure introduced into the fyllem by the increased firHtativg mufeu- 
lar motions of the whole fanguiferous, and glandular, and abforbent 
lyftcms, becomes To great, that the organs of fenfe are more forcibly 
excited into action by this internal pleafurable fenfation, than by the 
irritation from the ftimulus of external objefts. Hence the drunkard 
ceafes to attend to external ftijnuli, and as volition is now alfo fulpend- 
cd, the trains of his ideas become totally inconfiftent as in dreams, or 
delirium and at length a ftupor fucceeds from the great exhauftion of 
ienforial power, which probably does not even admit of dreams, and 
in which, as in apoplexy, no motions continue but thole from internal 
ftimuli, from fenfation, and from aflociation. 

6. In other people a; paroxyfm of drunkennefs has another termina- 
tion ; the inebriate, as Toon as he begins to be vertiginous, makes pale 
urine in great quantities and very frequently, and at length becomes 
Tick, vomits repeatedly, or purges, or has profufe fweats, and a tem- 
porary fever enfues with a quick ftrong pulfe. This in fbme hours is 
fucceeded by fleep; but the unfortunate bacchanalian does not perfectly 
recover himfelf till about the fame time of the fucceeding day, when 
his courle of inebriation began. As fhewn in Se£t. XVII. 1. 7. on 
Catenation. # The’ temporary fever .with ftrong pulfe is owing to the 
lame caufe as the glow on the fkin qtentioned in the. third paragraph 
of this Seflion : the flow of urine ana ficknefs arifes from the whole 
fyftem of irritative motions being thrown into confufion by their aflo- 
ciH§dns with each other ; as in fea-ficknef§» mentioned in Se<ft. XX. 4. 

on 
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go ; and which is more fully explained in Section XXIX'. on 
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this vertigo from internal caufes we fee objects double, as two 
candles inftead of one, which is thus explained. Two lines drawn 
through the axes, of our two eyes meet at the object: we attend to: 
this angle of the optic axes increafes or diminiflies with the lef> or 
greater diflances of objects, All obje«fts before or behind the place 
where this angl£ isj&rrned, appear Rouble; as any one may obferve 
by holding up i peiilj! between his eyes and the candle; when he looks 
attentively at a on the pen, at^d carelefsly at the candle, it will 
appear double ; and the reverfe when he looks attentively at the candle 
and carelefsly at the pen; fo that in this cafe the mulcles of the eye, 
like thofe of the limbs, flagger and are difobedient to the expiring ef- 
forts of volition. Numerous objects are* indeed fometimes feen by the 
inebriate, occafioned by the refra&ions made by the tears, which ftand 
upon his eye-lids. ' 

8. This vertigo alfo continues, when the inebriate lies in his bed, 
in the dark, or with his eyes clofed; and this more powerfully than 
when he is ereft, and in the light. For the irritative ideas of the ap- 
parent motions of objects are now excited by irritation from internal 
Annulus, or by aflociation with other irritative motions; and the in- 
ebriate, like one in a dream, believes the objedls of the(e irritative mo- 
tions to be prelent, and feels himfelf vertiginous. I haveoblerved in 
this (ituation, fo long as my eyes and mind were intent upon a book, 
the licknefs and vertigo ceafed, and were rcnew'ed again the moment 
I difeontinued this attention ; as was explained in the preceding ac- 
count of fea-ficknefs. Some drunken people have been known to be- 
come fober inflaritly from fome accident, that has ftrdngly excited 
their attention, as the pain of <§broken bone, or the news of their 
houfe being on fire. 

9. Sometimes the vertigo from internal caufes, as from intoxica- 
tion, or at the beginning of fome fevers, becomes fp.univerfal, that 
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flu; niitativo motions which belong to other organs of lenfe arc fuc- 
veeded by lenfition or attention, as well as thofe of the eye./yffTe 
vcitiginous noife in the ears has been explained in Sedliou XX. on 
\ ciin;o. The tafte of the faliva, which in generahis not attended 
to, becomes perceptible, and the patients complain of a bad tafle m 
the ir mouth. 

The common fmells of the furrounding air fometimes excite the at- 
tention of theie patients, and«b^d fmells are cotnplained of, which to 
other people are imperceptible. The .irritative motions that belong 
to the lenfe of prefl’ure, or of touch, are attended to, and the patient 
conceives the bed to librate, and is fearful of falling out of it. The 
irritative motions belonging to the lenfes of diftention, and of heat, 
like thofe above mentioned, become attended to at* this time : hence 
we feel the puliation of our arteries all over us, and complain ofheat, 
or of cold,, in parts of the body where there is no accumulation or di- 
minution of adtual heat. All which are to be explained, as in the lalt 
paragraph, by the irritative ideas belonging to the various fenles being 
now excited by internal Itimuli, or by their affociations with other ir- 
ritative motions. And that the inebriate, like one in a dream, be- 
lieves the external objects, which ufually caufed thefe irritative ideas, 
to be now prefent. 

io. The difeafes in confequcnce of freqent inebriety, or of daily 
taking much vinous fpirit without inebriety, conlift in the paralylis, 
which is liable to fuccced violent Simulation. Organs, whole adtions 
are alfociatcd with others, are frequently more affefted than the organ, 
which is Simulated into too violent adtion. See Sedt. XXIV. a. 8, 
Hence in drunken.pcople it generally happens, that the fecretory vefleh 
of the liver becomp fir ft paralytic, and a torpor with confcqucnt gall- 
ftones or fchirrus of this vifeus is indeed with concomitant jaundice; 
otherwife it becomes inflamed in confequence of previous torpor, and 
inflammation is frequ- utly transferred to a more fenlible part, which 
jr&JTociated with it, and produces the gout, or the rofy eruption of 

the' 




f^fcc, or Tome other leprous eruption on the head, or arms, or legs. 
Sometimes the ffoniach is flifi. afkelcd, and par.dyfis of the Lii5te.il 
fvflem is induced : whence a total abhorrence from tlefh-food, and 
general emaciation. In others the lymphatic fyilem, is affected with 
par.dyfis, and dropfy is the confequence. In fome inebriates the tor- 
por ot the liver produces pain without apparent fchirrus, or gall hones, 
or inflammation, orconfequent gout, and in thefe epileply or inlanity 


are often the confequence. All which 'will be more fully treated of 
in the courfe of the work. 


I am well aware, that it is a common opinion, that the gout is as 
frequently owing to gluttony in eating, as to intemperance in drink- 
ing fermented or fpirituous liquors. To this 1 anfwer, that I have 
feen no perlon affli£ted with the gout, who has not drank freely of 
fermented liquor, as wine and water, or fmall beer; though as the 
difpofition to all the difeafes, which have originated from intoxication, 
is in fomc degree hereditary, a lefs quantity of fpirituous potation will 
induce the gout in thofe, who inherit the difpofition from their pa- 
rents. To which 1 mud add, that in young people therheumatifm is 
frequently miffaken for the gout. 

Spice is feldom taken in fucli quantity as to do any material injury 
to thcfyflem, flefh-meats as well as vegetables are the natural diet of 
mankind; with thefe a glutton may be crammed up to the throat, 
and fed fat like a flailed ox; hut he will not he difeafed, unlefshcadds 


lpirituous or fermented liquor to his food. This is well known in tin- 
diiiillcries, v. here the fwinc, which are fattened by the lpirituous fc- 
dimcnls of barrels, acquire difeafed livers. But mark what happens 
to a man, who drinks a quart of wine or of ale,* if he has not been 
habituated to it. He lol'es the ufe both of his lirrxbs and of his under- 
fhmding! He becomes a temporary idiot, and has a temporary ftroke 
of the palfy ! And though he flow ly recovers after fome hours, is it 
not reafonable to conclude, that a perpetual repetition of ft> powerful 
a poifon muftat length permanently afteft him? — If a perfon accidcn- 

K k 2 , tally 
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tally becomes intoxicated by eating a few muflirooms of a peculiar 
kind, a genera) alarm is excited, and he is {aid to be poifonetl, and 
emetics arc exhibited ; but fo familiarifed are we to the intoxication 
from vinous fpijit, that it occafions laughter rather than alarm. 

There is however confiderable danger in too haftily difeontinuing 
the ule of fo ftrong a ftimulus, left the torpor of the fyftem, or para- 
lyfis, fiiouhl fooner be induced by the omiflion than by the continu - 
ance of this habit, when unfortunately acquired. A golden rule for 
determining the quantity, which may tvith fafety be difeontinued, is 
delivered in Sc#. XII. 7. 8. 

11. Definition of drunkennefs. Many of the irritative motions arc 
much increafed in energy by internal Simulation. 

2. A great additional quantity of pleafufable fenlation is occafioned 
by this increafed exertion of the irritative motions. And many fenfi- 
tive motions are produced in confequence of this increafed fenfation. 

3. The aflbeiat^ed trains and tribes of motions, catenated with the 
increafed irritative and fenfitive motions, are difturbed, and proceed 
in confufion. 

4. The faculty of volition is gradually impaired, whence proceeds 
the inftability of locomotion, inaccuracy of perception, and incon- 
fdlency of ideas; and is at length totally fufpended, and a temporary 
apoplexy fucceeds. 


SECT. 
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SECT. XXII. 

OF PROPENSITY TO MOTION, RvPF,TITION AND IMITATION. 

\ 4 

I. Accumulation of fenforial -power in hemiplagia , in fieep , in cold fit of fever, in 
the locomotive mufcles , in the organs of fenfe. Produces propenfity to allion. 
JI. Repetition by three fenforial powers. "'In rhimes and alliterations , in tntfijc, 
dancing , at chitefture, landfcape-painting, beauty . III. i. Perception confijls 

in imitation. Pour kinds of imitation. 21 Voluntary. Dogs taught to dunce. 
3. Senfitive. Hence fympathy, and all our virtues. Contagious matter of vene- 

real ulcers , of hydrophobia , of jail-fever , of J 'mall-pox , produced by imitation, 
and the fex of the embryon. 4. Irritative imitation. Imitations rejolvable 
into ajfociatcons. 


I. i„IN the hemiplagia, when the limbs on one fide have loft 
their power of voluntary motion, the patient is for many days per- 
petually employed in moving thofe of the other. 2. When the vo- 
luntary power is fufpcndcti during fleep, there commences a ccalelcfs 
flow of fenfltive motions, or ideas of imagination, which compofc our 
dreams. 3. When in the cold tit of’an intermittent fever fome parts 
of the fyftem have for a time continued torpid, and have thus ex- 
pended lefs than their ul'ual expenditure of fenforjal power ; a hot fit 
lucceeds, with violent a&ion of* thofe vefl'el.s, which had previoufly 
been quiefeent. All thefe are explained from an accumulation of 
fenforial power during the ina&ivity of fome part of the fyftem. 

Befides the very great quantity of fenforial power perpetually .pro- 
duced and expended in moving the arterial, venous, and glandular 

fyftems, 
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lyftcms, with the various organs of digeftion, as clefcribed in S/;dliqy. 
XXXII. 5. 2. there is alio a conftant expenditure of it by tn enac- 
tion of our locomotive muicles and organs of fenl'e. Thus the thick- 
nels ot the opti? nerves, where they enter the eye, and the great ex- 
panlion ot the nerves of touch beneath the whole of the cuticle, 
evince the great confumption of lenlorial power by thefe fenles. And 
our perpetual mulcular actions in the common offices of life, and ,u 
conftantly preterving the perpendicularity of our bodies during the 
day, evince a conliderablc expenditure bf the lpirit of animation by 
our locomotive muicles. It follows, that if the exertion of thefe 
organs of fciife and muicles be for a while intermitted, that fome 
quantity of lenlorial power mult be accumulated, and a propcnlity to 
activity of lome kind enlue from the increaffcd excitability of the 
ly ft cm. Whence proceeds the irkfomenefs of a continued attitude, 
and of an indolent life. 

However ImalL this hourly accumulation of the fpirit of animation 
may be, it produces a propcnlity to fomc kind of adtion ; hut it never- 
thelefs requires either dclire or avcrlion, either plea fu re or pain, or 
fome external ftimtilus, or a previous link of alfociation, to excite the 
fyftem into adlivity ; thus it frequently happens, when the mind and 
body are fo unemployed as not to pollefs any of the three firft kinds 
of ftimuli, that the laft takes place, and continues the linall but per- 
petual accumulation of lenlorial power. Whence lome indolent peo- 
ple repeat the lame verfe for hours together, or hum the fame tune. 
Thus the poet : 

Onward he trudged, not knowing what he fought, 

And \% hiftlcd, as he went, for want ot thought. 

II. The repetitions of motions may be at lirft produced either by 
volition, or by lcnlation, or by irritation, but they loon become ealicr 
to perform than any other kinds of adtion, becaufe they foon become 
alleviated together, according to Law the feventh, Sedlion IV. on 

Animal 
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Animal Caufation. Aiul bccaufc their frequency of repetition, if as 
tndc’\ l'enforial power be produced during every rt iteration as is ex- 
pended, adds to the facility of their production. 

If a Dim ulus be repeated at uniform intervals of time, as delcribed 
in fed. XII. 3. 5. the action, whether of our mu ides or organs ot 
letiie, is produced with Hill greater facility or energy ; bccaule the 
ienlorial power of allocution, mentioned above, is combined with the 
ilnloiia! pov. er of irritation; that is, in common language, the ac- 
quiied habit aflills the power of the 'Him ulus. 

This n<u only obtains in tlie anmud, lunar, and diurnal catenations 
of animal motions, as explained in Sect. XXXVI. which are thus 
performed with great facility and energy ; but in eveiy lei's circle of 
actions or ideas, t as in thf_ burthen of a long, or the reiterations of a 
dance. To 'Ik- facility and difliu&uefs, with which we hear founds 
at repeated intuv >1 ;, we owe the plea lure, which we receive from 
niulical nine, and from poetic time; as defonbed in Botanic Garden, 
P. 2. Intel lude j. And to this the plcafurc we* receive from the 
rhimr’S and nliuorations of modern verllhration ; the louree of which 
without this would be difficult to ducover. And to this likewife 
flu'uld be afciibed the beauty of the burlicature in the peifcdt tenfe 
•of the Greek verbs, and of lome Latin ones, as tango tetegi, mordeo 
mornordi. 

There is no variety of notes referable to the gamut in the beating 
of the drum, yet if it be performed in muiical time, it is agreeable to 
our ears ; and therefore this pleafuriblc lcnlation muff be owing to 
the repetition of the divilions of the founds at certain intervals of time, 
or inufical bars. Whether thclc times or bars are diflingnifhed by a 
pauf'e, or by an emphafis, or acoent, certain it is,* that .this diftindtion 
if perpetually repeated ; otherwile the ear could nbt determine inftant- 
ly, whether the luccelfions of found were in common or in triple time. 
I11 common time there is a divifion between every two crotchets, or 
8 other 
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ether notes of equivalent time; though the bar in written tnu^ic 
put after every fourth crotchet, or notes equivalent in time ; in ciiplc 
time the divifion or bar is after every three fcrotchcts, or notes equi- 
valent ; io that in common time the repetition recurs more frequently 
than in triple titne. The grave or heroic verfes of the Cheek and 
Latin poets are written in common time ; the French heroic v cries, 
and Mr. Anftie’s humorous ver es in his Hath Guide, arc written in 
the fame time as the Greek and Latin verles, but are one bar fhortcr. 
The Englifh grave or heroic verfes arc, meafured by triple time, as 
Mr. Pope’s tranflation of Homer. 

But befides thefe little circles of mulical time, there are the greater 
returning periods, and the ft ilk-more diftant chorufes, which, like the 
rhimes at the ends of verfes, owe their beauty to repetition ; that is, 
to the facility and diftindtnefs \vith which we perceive founds, which 
we expeft to perceive, or have perceived before ; or in the language 
of this work, to the greater cafe and energy with which our organ is 
excited by the combined fenforial powers of affociation and irritation, 
than by the latter fingly. 

A certain uniformity or repetition of parts enters the very compo- 
fition of harmony. Thus two o&aves neareft to each other in the 
icale commence their vibrations together after every fecond vibration 
of the higher one. And where the firft, third, and fifth "ompofe a 
chord the vibrations concur or coincide frequently, though lcls io 
than in the two oftaves. It is probable that thefe chords bear fome 
analogy to a mixture of three alternate Colours in the fun’s fpe&rum 
leparated by a prifin. 

The pleafure we receive from a melodious fucceifion of notes refer- 
able to the gamut is* derived from another fource, viz. to the pandi- 
culation or counteraction of antagonift fibres. See Botanic Garden, 
P. 2. Interlude 3. If to thele be added our early aifociations of agree- 
able ideas with certain proportions of found, I fuppoie, from thefe 
‘ •- three 
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tli t ec fources fprings all the delight of mu fie, lb celebrated by ancient 
“authors, and io ciithufiaftically cultivated at piefcnt. Sec Sect. XVI. 
No. 10 . on Inllinct. 

This kind of pleafure ariljng from repetition, that is from the faci- 
lity and diffmCtnefs, with which we perceive and multi Hand icpeated 
lenfiffions, enters into all the agreeable aits; and when it is carried to 
excel'', is termed formality. The ait of dancing like that of nuilic de- 
pends for a great part of the pleafure, it affords, on repetition ; ar- 
chitecture, cfpecially the Giecian, con lifts of one part being a repe- 
tition of another; and hence* the beauty of the pyramidal outline in 
larullcapc-painting; where one fide of the picture may be laid in fomc 
mcafure to balance the other. So uni^grfally does repetition contribute 
to our pleafure ip the line arts, that beauty itlelt has been defined by 
lome writer, to confift in a due combination ot uniformity and variety. 
See Sect. XVI. 6. 

’ III. i. Man is termed by Ariltotlc an imitative animal ; this pro- 
penfity to imitation not only appears in the actions»of children, but in 
all the cuftoms mid fa Ih ions of the world : many thoulands tread in 
the beaten paths of others, for one who traverfes regions of his own 
difeovery. The origin of this propentity of imitation has not, that I 
recollect, been deduced from any known principle; when any action 
prefents itfelf to the view of a child, as of whetting a knife, or thread- 
ing a needle, the parts of this action in refpcct of time, motion, fi- 
gure, is imitated by a part of the retina of his eve; to perfoim this 
action the. efoic with his hands is caller to him than to invent any 
new action, becaule it confiffs in repeating with another let of fibres, 
viz. with the moving mulcles, what he had jult performed by fomc 
parts of the retina; juft as in dancing we transfer the times of mo- 
tion from the actions of the auditory nerves to the mulcles of the 
limbs. Imitation therefore confifts of repetition, whi<jh we have 
fhewn above to be the calieft kind of animal action, and which we 

Vol. I. L 1 perpetually 
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.iL.uv*iniiv ‘A! I into, when we poAPls an accumulation of 'ftnfori.il 
r, '•.’!•• !• 1 1 not otherwite called into cxerti >n. , 

!t !u; lv. 1 (hewn, that our ideas are cofifimu ations of the or'’ an 
off , 0 -, pro Need oiigin.dly in conic quencc of the Aimulus of e \ to i - 
n i I. -1: And that thelc ideas, or configurations of the ori/.ui ■ ni 

! 1 • : 1 1 c ■ , ml hi in Ionic property a correipondent property of extern. :I 

matter; the paits of the fenfes of light and of touch, w !f Ji ”t 
eye. ted, i it > ..Jion, reUmble ;n ilgure the figure of the flimulating 
bodv ; and probably alto the- colour, ajid the quantity of denAty, 
v. hie! 1 they perceive. As explained in Sect. XIV. .. 2. Ilenci it ap- 
pears, that our perceptions themielve., are copies, that is, imitations 
nl tome properties of external -matter ; and the propenfity to imitation 
t'.ius interwoven with ou? exiAenee, as it is produced by tbe ltimuli 
of external bodies, and is afterwards repeated by our volitions and k ti- 
ihtioii ., and thus conftitutcs all the operations of our minds. 

2. Imitations rciolve thcmfelves into four kind;, voluntary, fcnli- 
tivc, irritative, and aflociate. The voluntary imitations are, when 
we imitate deliberately the arduous of others, either by mimicry, as in 
acting a phy, or in delineating a flower; or in the cm ilium actions of 
our lives, as in our drefs, cookery, language, manners, and even in 
our habits of thinking. 

Not only the greateft part of mankind learn all the common arts of 
life by imitating others, but brute animals leem capable of acquiring 
knowledge with greater facility by imitating each other, than by any 
methods by wdiich we can teach them ; as dog* and cats, when they 
ate Tick, learn of each other to eat grabs; and I fuppofe, that by 
making ail artificial dog perform certain tricks, as in dancing on his 
hinder legs, a.living dog might be -ealily induced to imitate them ; 
and that the readieft way of inflrutting dumb animals is by praftifmg 
them with wthers of the fame fpecics, which have already learned the 
arts we wifh to teach them. The important ufe of imitation in ac- 

Jf ■ . . 
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(j'liryig natural languagc-'is muitium d in Section XVI. 7. ami 8. mi 
Inilinfl. 

3. The tenfitive imitations are the iuimeiliate conlvquenci o! p!c 1- 
fuie or pain, ami thele are often produce.] even contraiv to the clioits 
of t la c will. Thus many young men on hung cnul lurgical opera- 
tions become tick, and fume even feel pain in the parts ol their own 
bodies, which they tec tortured or wounded in others; that is, they 
in tome meature imitate by the cxcttiotio ot tin . r own hbre.> the vio- 
lent adtions, which they wiSnefled in thotc of others. In this eate n 
dou 1 le imitation takes place, tirtl the obfeiver imitates w ith the ex- 
tremities of the optic nerve the mangled limbs, which are pretent be- 
foie his eves; then by a fecond imitaflfan he excites to violuit aflioii 
of the fibres of his own limbs as to produce pain in thole parts ot his 
own body, which he faw wounded ifi another. In thele pains pro- 
duced by imitation the effect has fome timilarity to the cauli , which 
diilinguithcs them fioin thole produced hy a (lociatlon ; as the pains of 
the teeth, called tooth-edge, which are pioduccd bv aflijeiation with 
dilagrccahlc tounds, as explained in Sect. XVI. 10, 

The effedt of this powerful agent, imitation, in the moral world, 
L mentioned in Sedt. XVI. 7. as it is the foundation ot all our intel- 
lectual lympathies with the pains and pleafurcs of others, and is in 
conlcqucncc the lource of all our virtues. For in what coniilts our 
fympathy w ith the iruleiies, or with the joys, of our fellow creatures, 
but in an involuntary excitation of ideas in tome meature timikir or 

J # 

imitative of thofe, which vve believe* to exift in the minds of the per- 
fons, whom we commilerate or congratulate? 

There are certain concurrent or luceeffvc actions of feme of the 
glands, or other parts of the body, which arc poflefid of lcn fat ion, 
which become intelligible from this propen fity to imitation. Of 
ihefeare the produdtion of matter by the membranes of the fauces, or 
by the lkin, in confequence of the venereal diicafc previoufly affedding 

L 1 2 the 
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the parts o! melioration. Since as no fever ‘is excited, and as neither 
the blood of Inch patients, nor even the matter from ulcers of the 
tliroit, or from cutaneous ulcers, wili Y, inoculation produce the ve- 
nereal dileale in others, as oblcrved hv Mr. Hunter, there is reafon 
to conclude, that no contagious matter is conveyed thither by flic 
blood- vt ‘del i, hut that a milder matter is formed by the actions o' the 
line veil eh-, >n thofe membranes imitating each other. Sec Section 
XXXIU. 2. 9. In this dikalb the actions of thefe veffcls producing 
ulccis on the throat and lkm are imperfect imitations of thole pro- 
ducing chanker, or gonorrhrea; lince the matter produced bv them 
is not infectious, while the imitative actions in the hydrophobia ap- 
pear to be perfect refcmblaisces, as they produce a material equally in- 
fectious with the original one, which induced them. 

The contagion from the bite of a mad dog differs from other con- 
tagious materials, from its being communicable from other animals to 
mankind, and fronj many animals to each other; the phenomena at- 
tending the hydrophobia are in fomc degree explicable on the fore- 
going theory. The infectious matter does not appear to enter the 
circulation, as it cannot he tiaced along the courfc of the lymphatics 
from the wound, nor is there any fwelling of the lymphatic glands, 
nor docs ;uiv fever attend, as occurs in the Imall-pox, and in many 
other contagious dcfcafes; yet by fomc unknown procels the difeafe is 
communicated from the wound to the throat, and that many months 
•a iter the injury, lo as to produce pain and hydrophobia, with a leere- 
limi of inltClious laliva of the fame kind, as that of tue mad dog, 
which indicted the wound. 

This lubjeft is v.eiy intricate. — It would appear, that by certain 
morbid actions' of the lalivaiy glands of the mad dog, a peculiar kind 
of fain. .1 is produced ; which being in Hilled into a wound of another 
animal (limulntcs the cutaneous or mucous glands into morbid actions, 
but* which arc ineffectual in relpect to the production of a fimilar con- 
tagious 
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t agio^s material ; but the Salivary gland.; by iriitative fympnthy are 
thrown into fimilar adion, and produce an infectious laliva llmilar to 
that infilled into the wound. 

Though in many contagious fevers a material limihr to that \\ hich 
produced the diiealc, is thus generated by imitation; yet there me 
other infectious materials, which do not thus propagate theinfelvcs., 
but winch feem to ad: like How poifons. Of thh kind was the con- 
tagious matter, which produced the j.ril-fever at the allizcs at Oxford 
about a century ago. Which, though fatal to lo many, was not 
communicated to their nurfes or attendants. In thel'e cafes, the imi- 
tations of the line velfels, as above T; fen bed, appear to be imperfect, 
and do not therefore produce a matter ii toiler to that, which Simulates 
them ; in this circuniftance rclembling the venereal matter in ulcers 
of the throat or lkin, according to the curious ddcovery of Mr. Hun- 
ter above related, who found, by repeated inoculations, that it would 
not infect. Hunter on Venereal Difeafe, Part vi. ch. i. 

Another example of mobid imitation is in the production of a great 
quantity of contagious matter, as in the inoculated lmall-pox, from a 
fmall quantity of it inferted into the arm, and probably diftufed in the 
blood. Tbcfe pai tides of contagious matter Simulate the extremities 
of the fine aitciics of tiie thin, and caule them to imitate fame pro- 
perties of thole particles of contagious matter, fo as to produce a thou- 
landfold of a limilar material. Sec Scd. XXXIII. 2. 6. Other in- 
Hu rices are mentioned in the Sedion on Generation, which Ihew the 
probability that the extremities of thc’feminal glands may imitate cer- 
tain ideas of the mind, or actions ot the organs of lenfe, and thus oc- 
calion the male or female fex of the embryon. See .Scd. XXXIX. 6. 

4. We come now to thole imitations, which are not attended with 
lenfation. Of tiidc are all the irritative ideas already explained, as 
when the retina of the eve imitates by its adion or configuration the 
tree or the bench, which I Hum in walking pail without attending 
to them. Other examples of thefe irritative imitations are daily oh- 

fcrvablc 
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krvab'c in common life:; thus one yawning period (hull let a yhole 
company a yawning; mi l iome have acquired winking of the eyes or 
impediments of ipeech by imitating their Companions without being 
cnnlcious of it. 


Helides the three fpecics of imitations above delenbed there may 
be home ali’oeiato motions, which may imitate each other in the kind 
as well a o in the quantity of their action; but it is difficult to dil- 
tinpuifh them from the alleviations of motions treated of in Section 

O • t 

XXXV. \V1 icrethe actions of other pci;lons aie imitated there can be 
no doubt, or where we imitate a preconceived idea by exertion of our 
locomotive mufcles, as in painting a dragon; all thefe imitations may 
aptly be referred to the lousec's above dclcribcd of t lie piopcnlity to 
activity, and the facility 0 / repetition; at the fame 'time I do not af- 
firm, that all thofc other apparent letifitive and irritative imitations 
may not be refolvable into aflbeiations of a peculiar kind, in which 
certain diftant parts of fimilar irritability or fcnfibilitv, and u Inch have 
habitually acted together, may affeft each other exactly v\ irh the lame 
kinds of motion ; as many parts arc known to lympathile in the quan- 
tity of their motions. And that therefore they may be ultimately rc- 
iblvable into afiociations of attion, as deferibed in Scot. XXXV. 


SECT. 



Sect. 


t 

\ 


■\* v 


in. OF THE ^CIRCULATORY SYSTEM. 



SECT. XXIII. 

OF TIIE CIRCULATORY SYSTEM. 

1 . The heart and arteries have no dntagonifl nut, lies. 'Tens cl 'orb the, bloody pro- 

pel it forwards y and dijlcnd the hear > ; contrail 10;: of The h„<i, t cllflends the ar- 
teries. l/ena portarnm. II. Glands gyhub take their fluids from the blood. 

im. 

Ih'ilh long necks , with floor t tiecks. III.' rlhfjj -lent fyflem. IV. That given 
out from glandular fractions. Blood thenges Colour in the lungs and in the 
glands and capillaries. V. Blood is ab for bed by veins, as chyle by l art cal vef- 
Jcls, ctherwije they could not join their fir earns. VI. Two kinds cf ftnnulus, 
agreeable and dif agreeable. Glandular appetency. Glands originally poflejfed 
JenJation. 


I. WE now flop forwards to 111 u H rate feme of the phenomena of 
difeales, and to trace out their mod efficacious methods of cure; and 
fhall commence this iubjeCt with a ffiort defeription of the circulatory 
iyftem. 

As the nerves, vvhofc extremities form our various organs of fenfe 
and mulcles, are all joined, or communicate, by means of the brain, 
fur tlv* convenience perhaps of the Jiftribution of a fubtile ethereal 
fluid for the purpole of motion ; lb all tliofc veflels of the body, 
which carry the groller fluids for the purpofes of nutrition, communi- 
cate with each other by the heart*. 

The heart and arteries are hollow mufclcs, and are therefore in- 
dued with power of contraction in ronlcqucncc of flimulus, like all 
other mufcular fibres; but, as they have no antagonifl: mufcles, .the 
cavities of the veflels, which they form, would remain for ever 
8 Holed, 
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doled, after they have contrafled themfeiyes, unlef; forac extianeous 
power be ap[)lied to again dillcnd them. ^ This extraneous power in 
re ('pc cl to the iuai t is the current of blood, which is perpetually ab- 
1 or bed by the veins from the various glands and jcapill.u ics, and 
puffed into the*hcart by a power piobably very fimilar to that, which 
railes the fan in vegetables in the fpring, which, according to Dr. 
Hale’s experiment on the Hump ol a vine, excited a force equal to a 
column of water above twenty feet high. This force of the cun cut 
of blood in the veins is paitly produced by their abforbent power, ex- 
erted at the beginning of every fine ramification ; which may be con- 
ceived to be a mouth abforbing blood, as the mouths of the ladeals 
and lymphatics ablorb chyle^urtui lymph. And partly by their inter- 
mitted comprefhon by thc/pullations of their geheraf'y concomitant ar- 
teries; by which the blood i& perpetually propelled towards the heart, 
as the valves in many veins, and the abforbent mouths in them all, 
will not fuffer it to return. 

The blood, thus forcibly injected into the chambers of tiie heart, 
diftends this combination of hollow mufcles ; till by the flimulus of 
diftention they contrail themfelves ; and, pufhing forwards the blood 
into the arteries, exert fufficicnt force to overcome in lefs than a 
fecond of time the vis inertia;, and perhaps fome elaflicity, of the veiy 
extenfive ramifications of the two great fyftetns of the aortal and pul- 
monary arteries. The power ncccliary to do this in fo fbort a time 
muft be confiderable, and has been varioufly eftimated by different 
phyfiologiffs. 

The mulcular coats of the arterial fyftcm are then Lrought into ac- 
tion by the ffinmlus of diflcntion, and propel the blood to the mouths, 
or through tbe convolutions, which precede the lecrctory apertures of 
the various glands' and capillaries. 

lathe veffcls of the liver there is no intervention of the heart ; but 
the vena portarum, which does the office of an artery, is diftended by 
the blood poured into it from the mefentcric veins, and is by this 

diileution 
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diftontion ftimulated to #bntra<ft itfelf, and propel the blood to the 
mouths of the numerous tglands, which compote that vifeus. 

II. The glandular tv Rem of velfels may be divided into thofe, 
which take Tome fluid from the circulation ; and thole, which give 
fomething to it. Thofe, which take their fluid frofn the circulation 
arc the various glands, by which the tears, bile, urine, perfpiration, 
and many other fecrctions are produced ; thefe glands probably confift 
of a mouth to fele£t, a belly to digeft, and an excretory aperture to 
emit their appropriated fluids ; the Hood is conveyed by the power of 
the heart and arteries to the mouths of thefe glands, it is there taken 
up by the living power of the gland, and carried forwards to its belly, 
and excretory aperture, where a plfirtteK>Teparatcd, and the remainder 
abforbed by thc»veins for further purpofiJ|f,\ 

Some of thefe glands arc furnithed .with long convoluted necks or 
tubes, as the leminal ones, which are curioufly fecn when injected 
with quickfdver. Others feem to confift of thorter tubes, as that 
great congeries of glands, which conftitute the liver, and thofe of the 
kidneys. Some have their excretory apertures opening into relervoirs, 
as the urinary and gall-bladders. And others on the external body, as 
thole which l'ecrete the tears, and perfpirable matter. 

Another great fyftem of glands, which have very Ihort necks, are 
the capillary velfels ; by which the infenfiblc perfpiration is fccretcd 
on thelkin; and the mucus of various confidences, which lubricates 
the intcrftices of the cellular membrane, of the mufcular fibres, and 
of all the larger cavities of the body» From the want of a long con- 
volution of vcflels fume have doubted, whether thefe capillaries fliould 
be conlidered as glands, and have been led to conclude, that the per- 
fpirable matter rather exuded than was fccrcted. l$ut the fluid of 
perfpiration is not fimple water, though that part of it, which exhales 
into the air may be fuch ; for there is another part of it, which in a 
Rate of health is ablbrbed again ; but which, when the abforbents arc 
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difeafed, remain:; on the fur face of the ikin'jt in the form of lcui£, or 
indurated mucus. Another tiling, which \hcwi. tln-ir fimihturlc to 
other gLnds, is iheir ieniihiiity to certain afleiflioih. of the mind; as 
is teen in the deeper coloui ot the ikin in* the blufh of flume, or the 
greater palencls of it f;om flat. 

III. Another luie. of glandular vcllels is called the ablorbcnt 
iyflem; thefe open their mouths into all the cavities, and upon all 
thole furfaces of t lie body, where the excretory apertures of the 
other g! ’aids pour out their fluids. The mouths of the ablorbcnt 
Iyflem drink up a part 01 the whole of thefe fluids, and carry them 
forwards by their living power to their refpeflivc glands, which are 

v 

called conglobate glands. T)>crtr thefe fluids undergo lame change, 
before they pals on into th/ circulation; but if they'arc very acrid, 
the conglobate gland fvvells, and fometimes fuppurates, as in inocu- 
lation of the fmall-pox, in the plague, and in vcncical ablorptions ; 
at other times the fluid may perhaps continue there, till it undergoes 
fome chemical change, that renders it lefs noxious; or, what is more 
likely, till it is regurgitated by tbe retrograde motion ot the glmd m 
fpontaneous fwcats or diarrhoeas, as difagrecing food is vomit'd 
the flomach. 

IV. As all the fluids, that pafs through th< fe gland.-., and cipfkry 
veflcls, undergo a chemical change, acquiring new combination:,, 
the matter of heat is at the fame time given out; this is apparent, 
fince whatever incieales inlenlible pcrlpiration, inci tales the heat of 
the fkin; and when the action of thefe vcfiela is mueh increaled but 
fora moment, as in biulhing, a vivid heat on the 1 km is the immedi- 
ate confequcncc. So when great bilious fccretions, or thole of any 
other gland, aro produced, heat is generated in the part in proportion 
to the quantity of the fecrction. 

The heat produced on the lkin by blufhing may be thought by 
lome to^fwddcn to be pronounced a chemical efleft, as the fermenta- 
tions 
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tionS or new combination* taking place in a fluid is in general a flower 
proeeVs. Yet are thcreomany chemical mixtures in which heat is 
given out as inflantancoufly j as in folutions of metals in acids, or in 
mixtures of eflenrial oils and acids, as /of oil of clpvcs and acid of 
nitre. So the bruifed p.uts of an unripe apple become almofl inrthn- 
taneoufly fweet; and if the chcmico-animal proccfs of digeflion be 
flopped for but a moment, as by fear, or even by voluntary cru&a- 
tio.u, a great quantity of air is generated, by the fermentation, which 
inflantly lucceeds the flop of digeflion. By the experiments of Dr. 
Halos it appears, that an apple during fermentation gave up above fix 
hundred times its bulk of air; a nd>j,]ie materials in the fiomach are 
flurh, arid in fuch a fituation, as immediately to run into fermenta- 
1 , when digeflion is impeded. 

x:i the blood pafles through the fir, all veflels of the lungs, which 
conned: the pulmonary aitciy and vein, it undergoes a change of co- 
lour from a daik to a light red; which may he termed a chemical 
change, as it is know'll to he effected by an admixture of oxygene, 

urd ,.n which, according to a dilcovery of Dr. I’ricfllcy, pafles 
■trough the moifl membranes, which conflitute the tides of thcle 
v'cfleis. As the blood pafles through the capillary veflels, and glands, 
v.mrl; ow ncel the aorta and its various branches with their corre- 
jpondent veins in the extremities of the body, it again lolcs the bright 
2 c d colour, and undergoes tome new' combinations in the gland* or 
capillaries, in which the mat to of hqat i» given out from the ncrcted 
fluids. This procels therefore, a.-> well as the proceD of ref jurat ion, 
has lomc analogy to combuftion, as tlie vital air or oxygene ice ms to 

become united to iome inflammable bale, and* t’se matter of heat 

• • 

efcapes from the new acid, winch is thus produced. 

V. After the blood has palled thelc gl-md; and capillaries, and 
paited with whatever they cholc to take from u, the remainder is re- 
ceived by the veins, which arc a let of hlowd- A ioibing veflels in’ge- 
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neral corrcfponding with the ramifications if the arterial fy Item. p At 
the extremity of the fine convolutions of tn ( e glands the arterial force 
ceafes ; this in refpeft to the capillary veflels, which unite the extre- 
mities of the arteries with the commencement of the veins, is evident 
to the eye, on viewing the tail of a tadpole by means of a folar, or 
even by a common microfcope, for globules of blood are fecn to en- 
deavour to pafs, and to return again and again, before they become 
abforbed by the mouths of thfc veins ; which returning of thefc glo- 
bules evinces, that the arterial force behind them has ceafed. The 
veins arc furnilhed with valves like the lymphatic abforbents ; and 
the great trunks of the veins, t^jd-of the la&eals and lymphatics, join 
together before the ingrefsKaf their fluids into the left chamber of the 
heart ; both which evince, that the blood in the veins, and the lymph 
and chyle in the ladtcals and lymphatics, are carried on by a fimilar 
force ; otherwile the ftream, which was propelled with a lefs power, 
could not enter the veflels, which contained the ftream propelled with 
a greater power. From whence it appears, that the veins arc a lyftem 
of veflels abforbing blood, as the Jabteals and lymphatics arc a lyftem 
of veflels abforbing chyle and lymph. See Scbt. XXVII. i. 

VI. The movements of their adapted fluids in the various veflels of 
the body arc carried forwards by the actions of thole veflels in confc- 
quence of two kinds of ftimulus, one of which may be compared to a 
pleafurablc fenfation or defire inducing the veflcl to feize, and, as it 
W'ere, to lwallow the particles thus ielebted from the blood ; as is 
done by the mouths of the various glands, veins, and other abforbents, 
which may be called glandular appetency. The other kind of ftimu- 
lus may be com p:ufcd to difagreeablq fenfation, or averfion, as when 
the heart has received the blood, and is ftimulated by it to pulh it for- 
wauls into. the arteries ; the lame again ftimulatcs the arteries to con- 
tract, and carry forwards the blood to their extremities, the glairs 
and 'capillaries. Thus the mefentcric veins abforb the blood from the 

inteftines 
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inteflwies by glandular appetency, and carry it forward to the vena por- 
tarum > which acting as artery contracts itfelf by difagreeable fti- 
mulus, and pufhes it to its ramified extremities, the various glands, 
which conflituLe the liver. 

It feems probable, that at the beginning of the formation of theft 
veflels in the embryon, an agreeable fenfation was in reality felt by 
the glands during fecrction, as is now felt in the a& of fwallowing 
palatable food ; and that a difagrceable ftnfation was originally felt by 
the heart from the diftention occafioned by the blood, or by its che- 
mical ftimulus ; but that by habit thefc are all become irritative mo- 
tions; that is, fuch motions as do not afFcft the whole fyftem, except 
when the veflels are difeafed by inflatft*m^on. 
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SECT. XXIV. 

OF THE #ECRET IONS OF SALIVA, AND OF TEARS, AND OF 
THE LACRYMAf, SACK. 

I. Secretion of faliva incrcafed by mercypy in the blood, r . By the food in the mouth. 
Drynefs of the mouth not fr/n a deficiency of faliva. 2. By fenfitive ideas. 3. 

By volition . 4. By diflafieful fubfiances. It is fecreted in a dilute and f aline 

ft ate. It then becomes more vifeid. 5. By ideas of difiafief ul fubfiances. 6 . By 

naufea. 7. By averfion. 8. By catenation with fiimulating fubfiances in the 
ear. II. 1. Secretion of tears lefs in fleep. From ftimulation of their excretory 
dull. 2. Lacrymal fack is a gland. 3. Its ufes. 4. Tears are fecreted , 
when the nafal dull is ftimulated. 5. Or when it is excited by fenfation. 6. 
Or by volition. 7. The lacrymal fack can regurgitate its contents into the eye. 
8. More tears are fecreted by affectation with the irritation of the nafal dull of 
the lacrymal fack , than the f unit a lacrymalia can imbibe. Of the gout in the 
liver and fiomach. 


I. THE falival glands drink up a certain fluid from the circumflu* 
ent blood, and pour it into the mouth. They are fometimes ftimulated 
into a&ion by the blood, that furrounds their origin, or by fome part 
of that heterogeneous fluitj ; for when mercurial falts, or oxydes, are 
mixed with the bipod, they ftimulate thefe glands into unnatural ex- 
ertions; and then an unufual quantity of faliva is feparated. 

A# the faliva fecreted by thefe glands is moft wanted durin^.the 
m’aftieation of our food, it happens, when the terminations of their 
du&sin the mouth arc ftimulated into action, the falival glands them- 
7 . felves 
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hives ai»e brought into increased action at the fame time by aflbeiation, 
and fe pa rate a greater quant^y of their juices from the blood; in the 
fame manner as tears are produced in greater abundance during the 
ftimulus of the vapour of onions, or of any other acrid material in the 
eye. 

The filiva is thus naturally poured into tht mouth only during the 
ftimulus of our food in maftication ; for when there is too great an ex- 
halation of the mucilaginous fecretion from the membranes, which 
line the mouth, or too great amabforption of it, the mouth becomes 
dry, though there is no deficiency in the quantity of filiva ; as in thofc 
who fleep with their mouths open, a»(| in fome fevers. 

2. Though during the maftication of oUk natural food the falival 
glands are excited into adtion by the ftimulus dn their excretory dudts, 
and a due quantity of faliva is feparated from the blood, and pouted 
into the mouth ; yet as this maftication of oUr food is always attended 
with a degree of pleafure ; and that pleafurable fenfatjon is alfo cofr- 
nedted with our ideas of certain kinds of aliment ; it follows, that 
when thefe ideas are reproduced, the pleafurable fenfation arifes 
along with them, and the falival glands are excited into a&ion, and 
fill the mouth with faliva from this fenfitive aflociation, as is frequent- 
ly feen in dogs, who flaver at the fight of food. 

3. We have alfo a voluntary power over the adtion of thefe falival 
glands, for we can at any time produce a flow of faliva into our 

mouth, and fpit out, or fwallovvit at wjll. 

4. If any very acrid material be held in the mouth, as the root of 
pyrethrum, or the leaves of tobacco, the falival glands are ftimulated 
into ftronger action than is natural, t and thence fecrete a much larger 
quantity of faliva ; which is at the fame time mdft.vifcid than in its 
natural ftate; becaufe the lymphatics, that open their months intb 
the ckJts of the filival glands, and on the membranes", which lint the 
mouth, are likewife ftimulated into ftronger adtion, and abforb thd 

more 
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more liquid parts of the faliva with greater, avidity ; and the remainder 
is left both in greater quantity and more tifeid. 

The increafcd abforption in the mouth by fome ftimulating fub- 
ffonccs, which are called -aftringents, as crab juice, is evident from 
the inftant drynefs produced in the mouth by a fmall quantity of 
them. 

As the extremities of the glands are of exquifite tenuity, as appears 
by their difficulty of inje&iqn, it was neccflary for them to fecrctc 
their fluids in a very dilute Rate ; an$J, probably for the purpofe of 
Simulating them into adtion, a quantity of neutral fait is likewife fe- 
creted or formed by the gland. 0 This aqueous and faline part of all 
fecreted fluids is again re^forbed into the habit. More than half of 
fome fecreted fluids is thus imbibed from the refe'rvoirs, into which 
they are poured ; as in the urinary bladder much more than half of 
what is fecreted by the kidneys becomes reabforbed by the lymphatics, 
which are thickly difperfed around the neck of the bladder. This 
feems to be the purpofe of the urinary bladders of fifti, as otherwile 
fuch a receptacle for the urine could have been of no ufe to an animal 
immerfed in water. 

5, The idea of fubftances difagrccably acrid will alio produce a 
quantity of faliva in the mouth ; as when we fmell very putrid va- 
pours, we arc induced to fpit out our faliva, as if fomething difagree- 
able was actually upon our palates. 

6. When difagrceablc food in the ftomaeh produces naufea, a flow 
of faltvia is excited in the mouth by aflociation ; as efforts to vomit are 
frequently produced by difagreeable drugs in the mouth by the fame 
kind of aflociation. 


7. A preternatural flow of faliva is likewife fometimes occafioned 
by a difeafe of the voluntary power; for if wc think about our faliva, 
and determine not to fwallow it, or not to fpit it out, an exertion is 
l^ipSced by the will, and more faliva is fecreted againft our with ; 

that 
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that ii?, by our averfion, which bears the fame analogy to defirc, as 
pain does to pleafure ; as they are only modifications of the fame dif- 
pofition of the fenforium. See Clafs IV. 3. 2. 1. 

8. The quantity of faliva may alfo be incrcafcd beyond what is na- 
tural, by the catenation of the motions of thefe glands with other mo- 
tions, or fenfations, as by an extraneous body in the ear; of which I 
have known an inftance ; or by the application of ftizolobium, filiqua 
hirfuta, cowhage, to the leat of the parotis, as fome witers have af- 
firmed. » 

II. 1 . The lacrymal gland drinks up a certain fluid from the cir- 
cumfluent blood, and pours it on the ball of the eye, on the upper 
part of the external corner of the eyelidsV Though it may perhaps 
be ftimulated into the performance of its natural aftion by the blood, 
which furrounds its origin, or by fome* part of that heterogeneous 
fluid ; yet as the tears fecreted by this gland are more wanted at fome 
times than at others, its fecretion is variable, like that of the faliva 
above mentioned, and is chiefly produced when its excretory du£l is 
ftimulated; for in our common fleep there fee ms to be little or no fe- 
cretion of tears ; though they are occafionally produced by our fenfa- 
tions in dreams. 

Thus when any extraneous material on the eye-ball, or thedrynefs 
of the external covering of it, or the eoldnefs of the air, or the acri- 
mony of fome vapours, as of onions, ftimulates the excretory duft of 
the lacrymal gland, jt difeharges its contents upon the ball ; a quicker 
fecretiou takes place in the gland, aiid abundant tears l'ucceed, to 
moiften, clean, and lubricate the eye. Thefe by frequent /limitation 
are diffufed over the whole ball, and as the external angle of the eye 
in winking is clofed fooner than the internal angle,, the fears are gra- 
dually driven forwards, and downwards from the lacrymal gland to the 
pun<°:a lacrymalia. 

2. The lacrymal fack, with its punfta lacrymalia, and its nafal 
duft, is a complete gland; and is lingular in this refpedt, that it nei- 
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ther derives its fluid from, nor difgorges it into the circulation. ' The 
fimplicity of the {Tract 11 re of this gland, arid both the extremities of it 
being on the fur face of the body, makes it well worthy our minuter 
obfervation ; as the actions" of more intricate and concealed glands may 
be better underftood from their analogy to this. 

3. This Ample gland confifts of two abforbing mouths, a belly, and 
an excretory duCt. As the tears are brought to the internal angle of 
the eye, thefe two mouths drink them up, being Simulated into ac- 
tion by this fluid, which they abforb/ The belly of the gland, or 
lacrymal fack, is thus filled, in which the faline part of the tears is 
abforbed, and when the other end of the gland, or nafal duCt, is fti- 
mulated by the drynel's, o (^pained by the coldnefs ,of the air, or af- 
fected by any acrimonious duft or vapour in the noftrils, it is excited 
ipto aCtion together with 'the fack, and the tears are difgorged upon 
the membrane, which lines the noftrils; where they ferve a fcconcl 
purpofe to moiftvn, clean, and lubricate, the organ of fmell. 

4. When the nafal duCt of this gland is ftimulated by any very 
acrid material, as the powder of tobacco, or volatile fpirits, it not 
only difgorges the contents of its belly or receptacle (the lacrymal 
fack), and abforbs haftily all the fluid, that is ready for it in the cor- 
ner of the eye; but by the aft'oeiation of its motions with thole of the 
lacrymal gland, it excites that alfo into incrcafed aCtion, and a large 
flow of tears is poured into the eye. 

5. Th is nafal duCt is likewife excited into ftrorcg aCtion by fenfitive 
ideas, as, in grief, or joy, and then alfo by its affociatioas with the la- 
crymal gland it produces a great flow of tears without any external fti- 
mulus; as is more fully explained jn SeCt. XVI. 8. on InftinCt. 

6. There arc fome, famous in the arts of exciting compafflon, 
who are (aid to have acquired a voluntary power of producing a flow 
of tflrs in the eye; which, from what has been faid in the feCTibn on 
'JmjPnCt above mentioned, I fhould fufpeCt, is performed by acquiring 
a voluntary power over the aCtion of this nafal duCt. 


7. There 
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7. There is another circumftance well worthy pur attention, that 
when by any accident this yiafal du< 5 t is obftruded, thelacrymal fack, 
which is the belly or receptacle of this gland, by flight preflure of the 
finger is enabled to difgorge its contents again into the eye; perhaps 
the bile in the fame manner, when the biliary ducts ale obftru&cd, is 
returned into the blood by the vcflels which fecrete it? 

8. A very important though minute occurrence muft here be ob~ 
ferved, that though the lacrymal gland, is only excited into action, 
when we weep at a diftrcfsful talc, by its aflociation with this nafal 
flua, as is more fully explained in Sea. XVI. 8 ; yet the quantity of 
tears fecreted at once is more thanUhc puntta lacrymalia can readily 
abforb ; which (hews that the motions occasioned by ajfociatiom are fre- 
quently more energetic than the original motions, by which they were oc- 
cajloned. Which we fhall have occafion to, mention hereafter, to il- 
luftrate, why pains frequently exift in a p/rt diftant from thecaufeof 
them, as in the other end of the urethra, when a (tone ftimulates the 
neck of the bladder. And why inflammations frequently arife in parts 
diftant from their caufe, as the gutta rofea of drinking people, from an 
inflamed liver. 

The inflammation of a part is generally preceded by a torpor or 
quicfcence of it ; if this exifts in any large congeries of glands, as in 
the liver, or any membranous part, as the ftomach, pain is produced 
and chillinefs in confequcncc of the torpor of the veffels. In this fix- 
ation fometimes an inflammation of the parts luecceds the torpor ; at 
other times a diftant more fcnlible part becomes inflamed; whofe ac- 
tions have previoufly been aflbeiated with it ; and the torpor oFthe fir ft 
part ceales. This I apprehend happens, when the gout of the foot 
fucceedsapain of the biliary duft.-or of the ftomach. l.aftly, it fome- 
times happens, that the pain of torpor eiifts without any confcquent 
inflammation of the affetfed part, or of any diftant part aflbeiated with 
; f as in the membranes about the temple and eye-brows in he^iica- 
!fia and in tliofe pains, which occafion convulfions; if this happens 
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to gouty people, when it affeds the liver, 1 fuppofc epileptic fits are 
produced; and, when it afteds the ftomaclj, death is the confequence. 
In thefc cafes the pulfe is weak, and the extremities cold, and fuch 
medicines as Simulate the \}uiefcent part's into adion, or which induce 
inflammation in them, or in any diftant part, which is aflociated with 
them, cures the prefent pain of torpor, and faves the patient. 

I have twice feen a gouty inflammation of the liver, attended with 
jaundice ; the patients after n .few days were both of them afFeded 
with cold fits, like ague-fits, and their feet became afFeded with gout, 
and the inflammation of their livers |eafed. It is probable, that the 
uneafy fenfations about the ftomafch, and indigeftion, which precedes 
gouty paroxyfms, are generally owing to torpor or flight inflammation 
of the liver, and biliary (luffs; but where great pain with continued 
ficknefs, with feeble pulfe^and fenfation of cold, afFed the ftomach in 
patients debilitated by the gout, that it is a torpor of the ftomach it fell', 
and deftroys the*patient from the great connexion of that vifeus with 
the vital organs. Sec Sed. XXV. 1 7. 
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SECT. XXV. 

OF THE STOMACH AND INTESTINES. 

I. Of /wallowing our food. Ruminating animals, a. Allion of the Jlomach. j. 

Allion of the inteflines . Irritative nations connelled with thefe. 4 . Effects of 
repletion. 5 . Stronger action of the flomack'und inteflines from more ftimulating 
food. 6 . Their alt ion inverted by ftill greater ft imuli. Or by difgujlful ideas . 

Or by volition. 7 . Other glands Jlrengthen or invert their motions by fympathy. 
8 . Vomiting performed by intervals. 9 . Invcrfton of the cutaneous abforbents. 
10. Increafed fecretion of bile and pancreatic juice. 1 1 . Jnverfion of tlx lafleals. 
12. And of the bile -dulls. 13. Cafe of a cholera. 14. Further account of 

the inverflon of laEleals. 15 . Iliac pafftons. Valve of the colon. 16. Cure of 

the iliac paflion. 17. Pain of gall-Jlone dijlinguijhed from fain of the Jlomach. 
Gout of the jlomach from torpor , from inflammation. Intermitting pulfe owing to 
indigeflion. To overdofe of foxglove. Weak pulfe from emetics. Death from a 
blow on the Jlomach. From gout of the Jlomach. 


1 . THE throat, flomach, and inteflines, may be confidc-rcd as 
one great gland ; which like the lacrymal fack above mentioned, nei- 
ther begins nor ends in the circulation. Though the a<5t of mafticat- 
ing our aliment belongs to the fenfitive clafs of motions, for the plea- 
fure of its tafle induces the mufcles of the jaw into aflion ; yet the 
deglutition of it when maflicated is generally, if n'ot always, an irrita- 
tive motion, occafioncd by the application of the food alrfcady mafti- 
c.ited to the origin of the pharinx ; in the fame manner as we often 
fwallow our fpittle without attending to it. 
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The ruminating clafs of animals have the power to invert the'-mo- 
tion of their gullet, and of their firft ftomach, from the ftimulus of 
this aliment, wken it is a little further prepared ; as is their daily 
pradice in chewing the cud ; and appears to the eye of any one, who 
attends to them, whilrt they arc employed in this fecond maftication 
of their food. 

2. When our natural aliment arrives into the ftomach, this organ is 

ftimulated into its proper vermicular adion ; which beginning at the 
upper orifice of it, and terminating at tfle lower 011c, gradually mixes 
together and pu/hes forwards the digefting materials Into the inteftiuc 
beneath it. / 

At the fame time the glatfds, that fupply the gaftric juices, which 
are neceflary to promote the chemical part of the procefs of digeftion, 
are ftimulated to difchargW^ their contained fluids, and to feparate a 
further fupply from the blood-veffels': and the la&eals or lymphatics, 
which open their.mOuths into the ftomach, are ftimulated into a&ion, 
and take up lome part of the digefting materials. 

3. The remainder of thefe digefting materials is carried forwards 
into the upper inteftines, and ftimulates them into their periftaltic 
motion fimilar to that of the ftomach ; which continues gradually to 
mix the changing materials, and pafs them along through the valve 
of the colon to the excretory end of this great gland, the fphindter 
ani. 

The digefting materials produce a flow of bile, and of pancreatic 
juice, as they pafs along the duodenum, by ftimulating the excretory 
du<5ts of the liver and pancreas, which terminate in that inteftine : and 
other branches of the abforbent or lymphatic fyftem, called laifteals, 
are excited to drink up, aslt pafles/thofe parts of the digefting ma- 
terials, that are proper for their 1 purpoft, by its ftimulus on their 
months! 

en the ftomach and inteftines are thus filled with their pro- ' 
per .food, not only the motions of the 1 gaftric glands! J Vhe pancreas, 

\ liver. 
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liver, and latteal vefl'els, are excited into action ; but at the fame time 
the Whole tribe of irritative motions are exerted with greater energy, 
a greater degree of warmth, colour, plumpnefs, and moifture, is given 
to the fkin from the increased attion of .fhofe glands called capillary 
velTels ; pleafurable fenfation is excited, the voluntary motions are 
Ids ealily exerted, and at length fufpended ; and fleep fucceeds, un- 
lcfs it he prevented by the ftimulus of furrounding objects, or by vo- 
luntary exertion, or by an acquired habit, which was originally pro- 
duced by one or other of thefe circumftances, as is explained in Sett. 
XXI. on Drunken nefs. : 

At this time alfo, as the bioodWeftcls become replete with chyle, 
more urine is feparated into the bladder, and lets of it is reabforbed ; 
more mucus poured into the cellular membranes, and lefs of it rc- 
abforbed: the pulle becomes fuller, and loiter, and in general quicker. 
The real'on why lefs urine and cellular mucus is abforbed after a full 
meal with fufficient drink is owing to the blood-vcflels being fuller : 
hence one means to promote abforprion is to decreafe the refiftance by 
emptying the veflcls by venefettion. From this decrcafed ablorption 
the urine becomes pale as well as copious, and the fkin appears plupap 
as well as florid. 

By daily repetition of thefc movements they all become connetted 
together, and make a diurnal circle of irritative attion, and if one of 
this chain be difturbed, the whole is liable to be put into dilorder. Sec 
Sett. XX. on Vertigo. 

5. When the ftomach and inteftines receive a quantity of food, 
whofe ftimulus is greater than ufual, all their motions, and thole of 
the glands and lymphatics, are ftimulated into ftronger attion than 
ufual, and perform their offices Xvith greater vigour and in lefs time : 
fuch are the effetts of certain quantities of fpipe dr of vinous fpirit. 

6. But if the quantity or duration of thefe ftimuli are 'ftill further 
increafed, the ftomacb and throat are ftimulated into a motion, whole 
direction is contrary to the natural one above deferibed ; and they re- 
gurgitate 

j OO 
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gurgitate the materials, which they contain, inftead of carrying them 
forwards. This retrograde motion of the fjomach may be compared 
to the if retchings of wearied limbs the contrary way, and is well elu- 
cidated by the following experiment. I.bok earneftly f 6 r a minute or 
two on an area £in inch fquare of pink filk, placed in a ftrong light, 
the eye becomes fatigued, the colour becomes faint, and at length 
vaniihes, for the fatigued eye can no longer be ftimulated into direct 
motions ; then on doling the^eye a green ipeCtrum will appear in it, 
which is a colour dircCtly contrary to pink, and which will appear 
and disappear repeatedly, like the efFofts in vomiting. See Section 
XXIX. 11. } i 

Hence all thofe drugs, which by their bitter or aftringent ftimulus 
increafc the aCtion of the ftomach, as camomile and white vitriol, if 
their quantity is increalcdlabove a certain dofc become emetics. 

Thefe inverted motions\f the ftomach and throat are generally 
produced from the ftimulus of unnatural food, and are attended with 
the fetifation of naufea or ficknefs : but as this fenfation is again con- 
nected with an idea of the diftafteful food, which induced it; fo an 
idea of naufeous food will alfo fometimes excite the aftion of naufea ; 
and that give rife by aflociation to the inverfion of the motions of the 
ftomach and throat. As fome, who have had horfe-flefh or dogs- 
flefh given them for beef or mutton, are laid to have vomited many 
hours afterwards, when they have been told of the impofition. 

I have been told of a perfon, who had gained a voluntary command 
over thefe inverted motions of the ftomach and throat, and fupported 
liitnfelf by exhibiting this curiofity to the public. At thefe exhibitions 
he fwallowed a pint of red rough goofeberries, and a pint of white 
fmooth ones, .brought them up in fmall parcels into his mouth, and 
reftored them feparately to the fpe&ators, who called for red or white 
as they pleafed, till the whole were .redelivered. 

7 *^ t the fame time that thefe motiona of the ftomach and throat 
are *fttmulated into inverfion, fome of the other irritative motions, 

that 
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that Jiad acquired more immediate connexions with the flomach, as 
thofe of the galtric glands, are excited into flronger adion by this 
alfociation ; and fome other of thefe motions, which are more eafily 
excited, as thofe of the gaflwc lymphatics, arc inverted by their aflo- 
ciation with the retrograde motions of the flomach,'* and regurgitate 
their contents, and thus a greater quantity of mucus, and of lymph, 
or chyle, is poured into the flomach, and thrown up along with its 
contents. 

8. Thefe inverfions of the motion of the flomach in vomiting are 
performed by intervals, for tfk* fame realon that many other motions 
are reciprocally exerted and rejaxe|; for during the time of exertion 
the flimulus, or fenfation, which caufed this exertion, is not per- 
ceived ; but begins to be perceived again, as foon as the exertion 
ccafes, and is fome time in again produciqp; its effed. As explained 
in Scd. XXXIV. on Volition, where it/ts (hewn, that the contrac- 
tions of the fibres, and the fenfation of pain, which occafioned that 
exertion, cannot exifl at the fame time. The exertion ceafes from 
another caufe alfo, which is the exhauftion of the fenforial power of 
the part, and thefe two caufes frequently operate together. 

9. At the times of thefe inverted efforts of the flomach not only 
the lymphatics, which open their mouths into the flomach, but thofe 
of the (kin alfo, are for a time inverted; for lweats are fometimes 
pulhed out during the efforts of vomiting without an increafo of 
heat. 

10. But if by a greater flimulus the motions of the flomach are in- 
verted flill more violently or more permanently, the duodenum has 
its periflaltic motions inverted at the fame time, by their affociation 
with thofe of the flomach; and the bile and pancreatic juice, which 
it contains, are by the inverted motions brought up into the flomach, 
and difeharged along with its contents ; while a greater quantity 
of bile and pancreatic juice is poured into this intefline; as. the 

Vol. I. ' Oo glands. 
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glands, that fccrete them, are by their aflociation with the motions of 
the iiitcrtine excited into ftronger a&ion than ufual. „ 

1 1. The other inteftines are by aflociation excited into more power- 
ful aftion, while the lymphatics, that c/pen their mouths into them, 
i offer an inverfion of their motions correfponding with the lymphatics 
of the flomach, and duodenum ; which with a part of the abundant 
fccretion of bile is carried downwards, and contributes both to ffimu- 
Jate the bowels, and to increafe the quantity of the evacuations. 
Th is inverfion of the motion of the lymphatics appears from the 
quantity of chyle, which comes away^iy ftools ; which is otherwife 
abforbed as foou as produced, antf by* the immenfe quantity of thin 
fluid, which is evacuated along with it. 

12. But if the flimutua, which inverts the flomach, be ftill more 
powerful, or more permanent,* it fometimes happens, that the motions 
of the biliary glands, and o <r their excretory du&s, are at the fame 
time inverted, and regurgitate their contained bile into the blood-vcf- 
fels, as appears by the yellow colour of the fkin, and of the urine ; 
and it is probable the pancreatic fecretion may fuffer an inverfion at 
the fame time, though we have yet no mark by which this can be 
afeertained. 

13. Mr. eat two putrid pigeons out of a cold pigeon-pye, 

and drank about a pint of beer and ale along with them, and immedi- 
ately rode about five miles. He was then feized with vomiting, 
which was after a few periods fuccpeded by purging; thefe con- 
tinued alternately for two hours; and the purging continued by 
intervals for fix or eight hours longer. During this time he 
could not force .himfdf to drink more than one pint in the 
whole; this great, inability to drink was owing to the naufea, or 
inverted motions of the ffomach, which the voluntary exertion 
of fwallowing could field dm and with difficulty overcome; yet 
h&di fcharged in the whole at le'aft fist 5, quarts; whence came this 

/■rp 4 quantity 
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quamity.of liquid? Firft, the contents of the ftomach were emitted, 
then of the duodenum, gall-bladder, and pancreas, by vomiting. 
After this the contents of the lower bowels, then the chyle, that was 
in the latteal veflels, and in the receptacle of chyle, was regurgitated 
into the intcftines by a retrograde motion of thefe veflels. And after- 
wards the mucus deposited in the cellular membrane, and on the fur- 
face of all the other membranes, feems to have been abforbed; and with 
the fluid abforbed from the air to have been carried up their refpeftive 
lymphatic branches by the increafed energy of their natural motions, 
and down the vifceral lymphatics, qr ladteals, by the inverfion of their 
motions. > 

14. It may be difficult to invent experiments to demonftrate the 
truth of this invtf-fion of fome branches of the abforbent lyftem, and 
increafed abforption of others, but the .anajpgy of thefe veflelsto the 
iuteftinal canal, and the fymptoms of mjrfy dil'eafes, render this opi- 
nion more probable than many other received opinions of the animal 
eeconomy. 

In the above inftance, after the yellow excrement was voided, the 
fluid ceafed to have any fmell, and appeared like curdled milk, and 
then a thinner fluid, and fome mucus, were evacuated; did not 
thefe feem to partake of the chyle, of the mucous fluid from all the 
cells of the body, and laftly, of the atmofpheric moifture ? All 
thefe fafls may be eafily obferved by any one, who takes a brifle 
purge. 

1 5. Where the ftimulus on the flc/mach,. or on fome other part of 
the inteftiual canal, is flill more permanent,, not only the Ja&eaJ vef- 
fels, but the whole canal itfclf, becomes inverted from its aflbeia- 
tions: this is the iliac paffion, • in, which all .the fluids mentioned 
above are thrown up by the mouth. . At this ti’me the valve in, the 
colon, from the inverted motions of that bowel,, aqd the inverted ac? 
tion of this living valve, dpejs n$ prevept the regurgitation qf.its 
contents. 
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The ftrudurc of this valve may be reprefented by a flexile *leafbern 
pipe (landing up from the bottom of a veil’d of water: its fidos col- 
lapfe by the preflure of the ambient fluid, as a frnall part of that fluid 
pafles through it ; but if it'has a living pbwer, and by its inverted ac- 
tion keeps itfelf‘open, it becomes like a rigid pipe, and will admit the 
whole liquid to pafs. See Sed. XXIX. 2. 5. 

In this cafe the patient is averfc to drink, from the conltant mver- 
flon of the motions of the fl.omach, and yet many quarts are dailv 
ejeded from the ftomach, which at length lmell of excrement, and 
at laft feem to be only a thin mucilaginous or aqueous liquor, 
is it poflible, thrat f hi 


From whence 


this great quantity of fluid for 


many fucceflive days can be fupplied, after the cells of the body have 
given up their fluids, but from the atmofpherc ? When the cutaneous 
branch of abforbents ads with- unnatural ftrength, it is probable the 
inteflinal branch has its motions inverted, and thus a fluid is fupplied 
without entering the arterial lyftem. Could oiling or painting the 


(kin give a check to this difeafe ? 

O 


So when the ftomach has its motions inverted, the lymphatics of 
the ftomach, which are moft ftridly aflociated with it, invert their 
motions at the fame time. But the more diftant branches of lympha- 
tics, which are lefs ftridly aflociated with it, ad with increafed ener- 


gy ; as the cutaneous lymphatics in the cholera, or iliac pnflion, above 
deferibed. And other irritative motions become decreafed, as the 
pul fat ions of the arteries, from the extra-derivation or exhauftion of 
the fenforial power. 

Sometimes when ftronger vomiting takes place the more diftant 
branches of the lymphatic lyftem invert their motions with thofc of 
the ftomach, and loole (tools are produced, and cold fweats. 

So when the ladeals have their motions inverted, as during the 
operation of ftrong purges, the urinary an 3 cutaneous abforbents have 
t h| jjj^jhotions increafed to lupply the want of fluid in the blood, as in 
greal third ; but after a meal with fufficient potation tjbp urine is pale, 

, that 
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that Is, the urinary abforbcnts a£t weakly, no i’upplv of water being 
wanted for the blood. And when the intcftinal abloi bents aft too 
violently, as when too gieat quantities of fluid have been drank, the 
urinary abiorbents invert thl-ir motions to carry oft' the luperttuitv, 
which is a new urcumftnncc of afl'oeiation, and a temporary diabetes 
lupcrvencs. 

16. I have had the opportunity of feeing four patients in the iliac, 
paflion, wheic the cjedled material fmeljed and looked like excrement. 
Two of thele were fo exhaufted at the time I law them, that more 
blood could not be taken fronfcthciv, and as their pain had ceafed, and 
they continued to vomit up cv^ry $iing which they drank, 1 fufpefted 
that a mortification of the bowel had already taken place, and as they 
were both women advanced in life, and a mortification is produced 
with lefs preceding pain in old and wealJ people, thel'c both died. 
The other two, who were both ,yoin*g men, had ftill pain and 
ftrength fufficient for further venefe&ion, and they neither of them 
had any appearance of hernia, both recovered by repeated bleeding, 
and a fcruple of calomel given to one, and half a dram to the other, 
in very fmall pills : the ufual means of clyfters, and purges joined 
with opiates, had been in vain attempted. I have thought an ounce 
or two of crude mercury in lefs violent difeafes of this kind has been, 
of ufe, by contributing to reftorc its natural motion to fome part of 
the intcftinal canal, either by its weight or ftimulus ; and that hence 
the whole tube recovered its ufual aflociations of progrefllve periftaltic 
motion. I have in three cafbs feen. crude mercury given in fmall 
dofes, as one or two ounces twice a day, have great effect in flopping 
pertinacious vomitings. 

1 7. Befidcs the a lie (ft ions aboye defcribed, thfe ftomach is liable, 
like many other membranes of the body, to torpor without confequent 
inflammation : as happens to the membranes about the head in fome 
cafes of hemicrania, or in general bcad-acb. This torpor of the fto- 

rftach 
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mach is attended with indigeftion, and confequent flatulency? and 
with pain, which is ufually called the cramp of the ftomach,and is 
relievable by aromatics, eflential oils, alcohol, or opium. 

The infiufion of a gall-flone into the common bile-dutt from 
the gall-bladdef is Comet imes miftaken for a pain of the flomach, 
as neither of them are attended with fever ; but in the paflage of a 
gall-flone, the pain is confined to a lefs fpace, which is exactly 
where the common bile-duft enters the duodenum, as explained in 
Section XXX. 3. Whereas in this gaflrodynia the pain is 
di fluled over the whole flomach ; /nd, like other dileafcs from 
torpor, the pulfe is weaker, and the extremities colder, and the ge- 
neral debility greater, than in the paflage of a gall-flone ; for in the 
former the debility is the confequence of the pain, ‘ in the latter it is 
the caufe of it. L 

Though the firft fits ot^ the gout, I believe, commence with a 
torpor of the liver ; and the ball of the toe becomes inflamed inftead 
of the membranes of the liver in confequence of this torpor, as a 
coryza or catarrh frequently fuccceds a long expolure of the feet to 
cold, as in fnow, or on a moift brick-floor ; yet in old or exhaufted 
conftitutions, which have been long habituated to its attacks, it fome- 
times commences with a torpor of the flomach, and is transferable 
to every membrane of the body. When the gout begins with torpor 
of the flomach, a painful fenfation of cold occurs, which the patient 
compares to ice, with weak pulfe, cold extremities, and lickncfs ; 
this in its (lighter degree is relievab'ie by fpice, wine, or opium ; 
in its greater degree it is fucceeded by fudden death, which is owing 
to the (ympathy of the flomach with the heart, as explained 
below. 

If the flomach . becomes inflamed in confequence of this gouty 
torpor of it, or in confequence of its fympathy with fome other 
part, the danger is lefs. A ficknefs and vomiting continues many 
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days/ or even weeks, the ftomach rejcdling every thing ftimulant, 
even opium or alcohol, together with much vifcid mucus ; till 
the inflammation at length ceafes, as happens when other membranes, 
as thoi'c of the joints, are the feat of gouty inflammation ; as obferved 
in Sea. XXIV. 2. 8. 

The fympathy, or affociation of motions, between thofc of the 
ftomach and thofe of the heart, are evinced in many difeafes. FiriV, 
many people arc occafionally affected with an intermiflion of their 
pulle for a few days, which then ceafes again. In this cafe there 
is a flop of the motion ofThe ficart, and at the fame time a 
tendency to crudation from t t he jftomach. As foon as the patient 
feels a tendency to the intermiflion of the motion of his heart, if 
he voluntarily Wings up wind from his ftomach, the ftop of the 
heart does not occur. From hence .1 conclude that the ftop of 
digeflion is the primary difeafe ; and tl yi air is inftantly generated 
from the aliment, which begins to ferment, if the digeftive pro- 
cefs is impeded for a moment, (lee Sed. XXIII. 4 -) * ^nd that the 
ftop of the heart is in confequence of the affociation of the motions 
of thefe vifeera, as explained in Scd. XXXV. 1.4.; but if the little 
air, which is inftantly generated during the temporary torpor of the 
ftomach, be evacuated, the digeftion recommences, and the tempo- 
rary torpor of the heart does not follow. One patient, whom I lately 
faw, and who had been five or fix days much troubled with this in- 
termiflion of a pulfation of his heart, and who had hemicrania with 
fome fever, was immediately “relieved from them all by lofing ten 
ounces of blood, which had what is termed an inflammatory cruft 
on it. 

Another inftance of this affociation between the motions of the 
ftomach and heart is evinced by the exhibition of an over dofe of 
foxglove, which induces an inceffant vomiting, which k attended 
with very flow, and fometimes intermitting pulfe.— Which continues 

in 
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in fpitc of the exhibition of wine and opium for two or three*days, 
To the fame aflociation mufl be aferibed the weak pulfe, which con- 
ftantly attends the exhibition of emetics during their operation. And 
alfo the fudden deaths, which have been occalioned hi boxing by a 
blow on the H'omach ; and' laftly, the fudden death of thofe, who 
have been long debilitated by the gout, from the torpor of the ftomach. 
Sec Se&. XXV. i. 4. 
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SECT. XXVI. 

Of J s I !•: CAPILI.ARY GLANDS AND MEMBRANES. 

# 

1 . The capillary vejfels are glands. % Their excretory dulls. Experiments on 
the mucus of the inteflincs, abdon:e&, "cellular membrane, and on the humours oj 
the eye. 3 . Scurf on the bead, cough , catarrh , diarrhoea, gonorrhoea. 4 . 
Rbeumatifn. Gout. Leprojy. II. 1 . The moll minute membranes are un- 
organized. a. Larger membranes are compofed pf the dulls of the capillaries , 
and the mouths of the abforbents. 3. Mucilaginous fluid is fecreted on their 
furfaces. III. Three kinds of rheumatifn. 


1. 1. THE capillary veflels are like all the other glands except 
the abforbent fyftem, inafmuch as they receive blood from the ar- 
teries, feparate a fluid from it, and return the remainder by the 
veins. 

2. This feries of glands is of the moft extenfive ufe, as their ex- 
cretory duds open on the whole external Ikin forming its perfpirative 
pores, and on the internal furfaces of every cavity of the body. Their 
fecretion on the Ikin is termed infcnfible perfpiration, which in health 
is in part rcabforbed by the mouths of the lymphatics, and in part 
evaporated in the air ; the fecretion on the membranes, which line the 
larger cavities of the body, which have external openings, as the 
mouth and inteftinal canal, is termed mucus, but is not however co- 
agulable by heat ; and the fecretion on the membranes of thofe cavi- 
ties of the body, which have no external openings, is called lymph 'or 

Vol. I. P p water,- 
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water, as in the cavities of the cellular membrane, and of the libdo- 
men ; this lymph however is coagulable by the heat of boiling wa- 
ter. Some mucus nearly as vifeid as the white of egg, which was 
difeharged by fiool, did not coagulate, though I evaporated it to one 
fourth of the quantity, nor did the aqueous and vitreous humours of a 
fheep’s eye coagulate by the like experiment : but the ferofity from 
an ana'arcous leg, and that from the abdomen of a dropfical puion, 
and the cryftallinc humour of a fheep’s eye, coagulated in the fame 
heat. 

3. When any of thefe capillafy gla/ids are Simulated into greater 
irritative adtions, than is natural, hhe«y fecrete a more copious mate- 
rial ; and as the mouths of the abforbent fyftem, which open in their 
vicinity, are at the fame time Simulated into greater aftion, the 
thinner and more faline part of the fecreted fluid is taken up again ; 

'and the remainder is not oilty more copious but alfo more vifeid than 
natural. This is more or lefs troublefome or noxious according to the 
importance of the functions of the part affedled : on the lkin and 
bronchia?, where this fecretion ought naturally to evaporate, it be- 
comes fo vifeid as to adhere to the membrane ; on the tongue it forms 
a pellicle, which can with difficulty be feraped off ; produces the feurf 
on the heads of many people ; and the mucus, which is fpit up by 
others in coughing. On the poftrils and fauces, when the fecretion 
of thefe capillary glands is increafed, it is termed Ample catarrh; 
when in the inteftines, a mucous diarrhoea ; and in the urethra, or 
vagina, it has the name of gonorrhoea, or fluor albus. 

4. When thefe capillary glands become inflamed, a ftill more vifeid 
or even cretaceous .humour is produced upon the furfaces of the mem- 
branes, which is the caufe or the effect of rheumatifm, gout, leprofy, 
and of hard tumours of the legs, which are generally termed fcorbutic; 
all which will be treated of hereafter, 

^ 11 . x. The whole furface of the body, with all its cavities and con- 
tents, 
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tents*, are covered with membrane. It lines every vefiel, forms every 
cell, and binds together all the mufcular and perhaps the ollcous fibres 
of the body ; and is itfelf therefore probably a Ampler fubflance than 
thofe fibres. And as the containing vqfiels of the. body from the 
larged to tlie lead: are thus lined and connected with membranes, ’it 
follows that thefe membranes themfelves confided of unorganized 
materials. 

For however fmall we may conceive the diameters of the minuted 
vcflels of the botly, which efcape <^lr eyes and glafl'cs, yet thefe vel- 
fels mud confid of coats or ddcs, “which are made up of an unorga- 
nized material, and which ate probably produced from a gluten, 
which hardens after its production, like the iilk or web of caterpillars 
and fpiders. Of this material confid the r^embranes, which line the 
/hells of eggs, and the (hell itfelf, both which are unorganized, an^ 
are formed from mucus, which' haMehs after it is formed, either by the 
abforption of its more fluid part, or by its uniting with fome part of 
the atmofphere. Such is alfo the production of the /hells of fnails, 
and of Ihell-fi/h, and Ifuppofe of the enamel of the teeth. 

2. But though the membranes, that compofe the fides of the mod 
minute veflels, are in truth unorganized materials, yet the larger 
membranes, which are perceptible to the eye, feem to be com- 
pofed of an intertexture of the mouths of the abforbent /yftem, 
and of the excretory duCls of the capillaries, with their concomitant 
arteries, veins, and nerves : and from this conftruCtion it is evident, 
that thefe membranes mud poffefs great iri itability to peculiar fti- 
muli, though they are incapable of any motions, that are vifible to 
the naked eye : and daily experience /hews us, that in their inflamed 
date they have the greated fenfibility to pain, as in the pleurify and 
paronychia. 

3. On all thefe membranes a mucilaginous or aqueous fluid is 
/ccrcted, which moidens and lubricates their furfaces, as was' ex- • 
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plained mi ;>otion XXIII. 2. Some have doubted, whether this 
imicu- i ; l( painted from the blood by an appropriated let of glands, 
or 0 talc, through the membranes, or is an abrafion or deltruc- 
! ion of t!u: luriace of the membrane 'itielf, which is continually 

repaired on the other fide of it, but the great analogy between 

the capillary veflels, and the other glands, countenances the former 
opinion ; and evinces, that theie capillaries are the glands, that 

lecrete it ; to which we mu ft add, that the blood in palling 

thefe capillary vcllLls undergoes a change in its colour from 
florid to purple, and gives out a' quantity of heat; from whence, 
as in other glands, v, e mu ft conclude that lomething is lecrctcd 
from it. 

III. The feat of rheu n:\atifm is in the membranes, or upon them ; 
but there are three very dillinlt dilcales, which commonly arc 
confounded under this natrJl*. Firft, when a membrane becomes 
affected with torpor, or inactivity of the veflels which compole if, 
pain and eoldnefs fucceed, as in the hcmicrania, and other head- 
achs, which are generally termed nervous rheumatilm ; they exile 
whether the part be at refl or in motion, and are generally attended 
v ith other marks of debility. 

J 

Another rheumatilm is laid to exilt, when inflammation and 
fuelling, as well as pain, afFeift fome of the mem'o.ancs of the 
joints, as of the ancles, wrifts, knees, elbows, and lometimes of 
the ribs. This is accompanied with* fever, is analogous to pleu- 
rify and other inflammations, and is termed the -.cute rheuma- 
tilm. 

A third dill-ale 'is called chronic rheumatifm, which is diftin- 
guilhed from that. Ihft mentioned, as in this the pain only aftcfts 
the patie- t. during the motion of the part, and from the fecond kind 
of rheumatilm above deferibed, as it is not attended with quick pulfe 
or'ififlamrnation. It is generally believed to fuecced the acute rheu- 
matifm 
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matilVn of the fame part, and that tome coagulable lymph, or creta- 
ceous, or calculous material, has been left on the membrane; which 
gives pain, when the muscles move over it, as fomc extraneous body 
would do, which was too infoluble to be*abforbcd. Hence there is 
an analogy between this chronic rheumatifm and thfc dileales which 
produce gravel or gout-ftones; and it. may perhaps receive relief from 
the lame remedies, fuch as aerated fal foda. 
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SECT. XXVII. 

OF HEMORRHAGES. 

. 

I. The veins arc ahforlent veffels. i .\femorrhages from inflammation. Cafe of 
hemorrhage from the kidney cured by cold bathing. Cafe of hemorrhage from 
the nofe cured by cold immerfion. II. Hemorrhage from venous paralyfis. Of 
Piles. Black ftools. Peteebie. Confumption. Scurvy of , the lungs. Black - 
tiefs of the face and eyes in epileptic fits. Cure of hemorrhages from venous 
inability. 

\ 

« 

I. AS the imbibing mouths of the abforbent fyftem already de- 
feribed open on the lurface, and into the larger cavities of the body, 
fo there is another fyftem of abforbent veflels, which are not com- 
monly efteemed fuch, I mean the veins, which take up the blood 
from the various glands and capillaries, after their proper fluids or fc- 
cretions have been feparated from it. 

The veins refemble the other abforbent veflels ; as the progreflion 
of their contents is carried on in the fame manner in both, they alike 
ablorb their appropriated fluids, and have valves to prevent its regur- 
gitation by the accidents of mechanical violence. This appears firfl, 
becaufe there is no pulfation in the very beginnings of the veins, as is 
fecn by naicrofcopes ; which muft happen, if the blood was carried 
into them by the actions of the arteries. For though the concurrence 
of various venous ftreams of blood from different diflances muft pre- 
vent:, any pulfation in the larger branches, yet in the very beginnings 
of all thsfc branches a pulfation muft unavoidably exift, if the circu- 
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latioa in them was owing to the intermitted force of the arteries. 
Secondly, the venous aiTorption of blood from the penis, and from 
the teats of female animals after their erection, is Hill more limilar to 
the lymphatic abforption, as* it is previoufly poured into cells, when* 
all arterial impuHe muft ce-alc. 

There is an experiment, which feems to evince this venous abforp- 
tion, which con lifts in the external application of a ftimulus to the 
lips, as of vinegar, by which they bepome inftantly pale ; that is, the 
bibulous mouths of the veins, by thi^ftimulus are excited to abforb the 
blood falter, than it can be fupplicu by the ufual arterial exertion. See 
Sed. XXIII. 5. » 

There are two kinds of haemorrhages frequent in difeafes, one is 
where the glandular or capillary adiou is too powerfully exerted, and 
propels the blood forwards more haftil/, than the veins can abforb it ; 
and the other is, where the abforbent poaver of the veins is diminifhed, 
or a branch of them is become totally paralytic. 

The former of thefe cafes is known by the heat of the part, and 
the general fever or inflammation that accompanies the haemorrhage. 
An haemorrhage from the nofe or from the lungs is fometimes a crilis 
of inflammatory difeafes, as of the hepatitis and gout, and generally 
ceafes fpontaneoufly, when the veflels are conlidcrably emptied. 
Sometimes the haemorrhage recurs by daily periods accompanying the 
hot fits of fever, and cealing in the cold fits, or in the intermilfions; 
this is to be cured by removing the febrile paroxylms, which will be 
treated of in their place. Otherwife* it is cured by vcnefecl ion, by 
the internal or external preparations of lead, or by the application of 
cold, with an abftemious diet, and diluting liquids, like other inflam- 
mations. Which by inducing a*quiefcence on thofe glandular parts, 
that are affe&cd, prevents a greater quantity of blood from being pro- 
truded forwards, than the veins are capable of abforbing. 

Mr. B — had an haemorrhage fiom his kidney, and pai ted with 

not lefs than a pint of blood a day (by conjedure) along with his 

urine 
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urine for above a fortnight : venefeftions, mucilages, ball'anas, 1 pre- 
parations of lead, the bark, alum, and dragon’s blood, opiates, with a 
large Miller on his loins, were feparately tried, in large doles, to no 
purpole. He was then directed to bathe in a cold Ipring up to the 
middle of Isis body only, the upper part being covered, and the 
Hemorrhage diminilhed at the firft, and cealed at the lecond im- 
merfion. 

In this cafe the external capillaries were rendered quielecnt by the 
eoldnefs of the water, and thence a lefs quantity of blood was cir- 
culated through them; and the internal capillaries, or other glands, 
became quielecnt from their irritative, aflociations with the external # 
ones; and the haemorrhage was Hopped a lufEcient time for the rup- 
tured vdl'els to contract their apeiturcs, or for the blbod in thole aper- 
tures to coagulate. 

Mis. K had a continued haemorrhage from her nofc for 

fomedays ; the juptured vellcl was not to be reached by plugs up the 
noflrils, and the lenlibility of her fauces was fuch that nothing 
could be born behind the uvula. After repeated venefe&ion, and 
other common applications, Ihc was direded to immerfc her whole 
head into a pail of water, which was made colder by the addi- 
tion of fcveral handfuls of fait, and the haemorrhage immediately 
ceaftd, and returned no more; but her pulle continued hard, 
and Hie was ncccllitated to lolo blood from the arm on the luccecd- 
ing day. 

Query, might not the cold Bath inHantly Hop haemorrhages from 
the lungs in inflammatory cafes? — for the fliortncls of breath of 
thofe, who go l'uddenly into cold water, is not owing to the 
accumulation ‘of blood in the lungs, but to the quiefcence of the 
pulmonary capillaries from aflociation, as explained in Section XXXII. 

Ik The other kind of haemorrhage, is known from its being at- 
tended with a weak pulfe, ahd other fymptoms of general debility, 

\ arid 


4 
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and very frequently occurs in thofe, who have difeafed livers, owing 
to intemperance in the ufe of fermented liquors* Thcfe conftitutions 
are (hewn to be liable to papalyfis of the .lymphatic abforbents, pro- 
ducing the various kinds of dropfies in-Se^ion XXIX. 5 : Now if 
any branch of the venous fyftem lofes its power of abforption, the part 
fwells, and at length burfts and difeharges the blood, which the ca- 
pillaries or other glands circulate through them. 

It fometimes happens that t£e Urge external veins of the legs 
burft, and effufe their blood ; but^is occurs raoft frequently in the 
veins of the inteftines, as the vena portarum is liable to fuller from a 
fc birr us of the liver oppofing *he progrellion of the blood, which is 
abforbed from the inteftines. Hence the piles are a lymptom of he- 
patic obftru&ion, and hence the copious difeharges downwards or 
upwards of a black material, which has been called’ melancholia, of 
black bile j but is no other than thejlpod? which is probably difeharged 
from the veins of the inteftines. “ 

J. F. Meckel, in his' Experimenta de Finihus Vaforum, publifhed 
at Berlin, 1772, mentions his difeovery of a communication of a 
lymphatic veflel with the gaftric branch of the vena portarum. It 
is poffible, that wnen the motion of the* lymphatic becomes retro- 
grade in fome difeafes, that blood may obtain a paffage into it, where 
it anaftomofes with the vein, and thus be poured into the inteftines. 

A difcharge of blood with the urine fometimes attends diabetes, and 
may have its fource in the famfe manner. 

Mr. A , who had been a hard drinker, and had the gutta 

rofacea on his face and breaft, after a ftrokc of the pally voided near 
a quart of a black vifeid material Jjy ftool : on diluting jt with watef 
it did not become yellow»-as it muft have done if it bad been infpiftated 
bile, but continued black like the grounds of coffee. 

But any other part of the venous fyftem may become quiefeent 
or totally paralytic as well as the veins of the inteftines : all which 
Vol. I. Qj} 


occur 
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occur more frequently in thofe who have difeafed livers, than in any 
others. Hence troublefome bleedings of the nofe, or from the lungs 
with a weak pulfe; hence hemorrhages from the kidneys, too great 
menftruation ; and hence the oozing of blood from every part of the 
body, and the petechia; in thofe fevers, which are termed putrid, 
and which is erroneoufly aferibed to the tblhnefs of the blood : for 
the blood in inflammatory difeafes is ‘'Equally fluid before it coagulates 
in the cold air. 

Is not that hereditary confump*jon, which’ occurs chiefly in dark- 
eyed people about the age of twenty, and commences with flight pul- 
monary haemorrhages without fever, fc difeafe of this kind ?-— Thefe 
haemorrhage# frequently begin during fleep, when ( tfte irritability of 
the lungs is not ibfficient in thefe patients td carry on the circula- 
tion without the affiftancc of volition ; for in our wakit)g hours , 
the motions of the lungs 4 re*ji&^|>att voluntary, efpecfctlly if any 
difficulty of breathing renders t&t, efforts of volition neceflary. See 
Cl^fs I. a. i. 3. and Cfefs III. 2. JV* 12. Aridthfirfpecics of pulmo- 
nary confgfaption which feems more certainly of fcrophulous origin 
is deferibed in the n$xt Section, No. 2. * 

I have feen two cafes ‘of women, of about folfty years of age, 
both of whom were fcized with quick weak pulfe, with difficult 
relpiration, and who fpit up by coughing much vifeia mucus mixed 
with daik coloured blood. They had both large vibices on their 
limbs, and petechia; ; in one the feet were in danger of mortifica- 
tion, in the other the legs were cfcdematous. To relieve the diffi- 
cult refpiration, about fix ounces' of blood were taken from one of 
them, which to my furprife wa$ fizy, like inflamed blood : they 
had both? ’limitations or unequal pulfations of the heart. They con- 
tinued’ four 'or five weeks with pale and' bloated countenances, and 
did not ccafe {pitting phlegm mixed with black blood, and the pulfe 
fcldom flower than 130 or 135 in a minute. This blood, from its 

dark 
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dark colour) aud from the many vibices aud petecbiae, fcems to have 
been venous blood j the quicknefs of the pulfe, and the irregularity 
of the motion of the heart, are to be afcribed to debility of that part 
of the iyftem ; as the etyrafafation of blood 01 ignited from the de- 
fed of venous abforption. Thp approximation, of thefe two cafe;} to 
lea-jfciiryy is peculiar, atidjnay allow ^frem to he called fcorbdfuS ’put- 
monaliSi: . fjad tKefe G&n {\ib}eds, and the parMyfle of the 

veins had only affeded the lungSpIt i^ grobable^the difeafe would have 
been a pulmouary^confqmppon,* "* 

Laft oC Bjrminghim, who had for ten 

daysd^b^^^e^greatj^td^i^pf his hear^which' w,asjfo |if- 
tindly felt by the band* ast& difcqpntenance tfiertffea. of there beifig 
a fluid in the pericardium. He frequeptly fpit up mucu£ ftaincd with 
dark coloured blood, his pulfe, very unequal .apdyery weak, with 
cold hapd? and nofe. Hc..coul £%^ lic down* at .aj|. and/or aSx>ut 
ten days paft could n^tfleep a fl^^^pogpther, but v^aked perpetually 
with great uneafi«|^g|^ould th^Ee iymptQmsJ> e owin^to very ex- 
ten fi ve adhefions of th^ings ? or ,; is this pmmgnalis ? 

After a few days he fuddfply got la much better^|o lie able to fleep 
many hours at a time by the u(e of one, grain j|p^tvder of foxglove 
twice a day^and a grain of opium at night. Aft<|| a few days longer, 
the baik was exhibited, and the opium, continued with fomq wine ; 
md the palpitatious of his heart becstpe mucKrqpevcd, and he reco- 
vered his ufual degree of health died fuddenly fomc months af- 
terwards. _ v ( . - , 

In epileptic fits the patient^ ‘e^quently become black in the face, 
fiom the temporary paralyfis of the venous lyftem of this part. I haye 
known two mftauces wh^re the.^lacknefs has coutinu 4 ^n«^uy . days. 

M. P , who had drank interqperately, was feized w^K^e epi- 

lepfy when he was in fortieth year ; in one of tbefp fits white 
pai t of his eyes was left totally black with effufed blood ; which* was 

Qj 2 attended 
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attended with no pain or heat, and was in a few weeks gradually al> 
forbed, changing colour as is ufual with vibices from bruifes. 

The haemonhages produced from the inability of the veins to ab- 
foib the refluent blood, is cured by opium, the preparations of fteel, 
lead, the bark. Vitriolic acid*, and blifters ; but thefe have the effeft 
with much more certainty, if a venefe&ion to a few ounces, and a 
moderate cathartic with four or fix grains of calomel be premiied, 
where the patient is not already too much debilitated ; as one great 
means of promoting the abforptiqn of any fluid confifts in previoufly 
emptying the veflels, which arc tp receive it. 


SECT. 
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' op the par A l'Ysrs^iWE 1 Absorbent sYstfeki* 


I. Paralyfts of the la&eals y atrophy. t Dificfle to ‘ mmatfodd. If .% Cattfi of 

dropfy. Caufe (f herpes. Screpbula. Me/enteric confumption. Pulmonary cm* 
JhmrptioK. Why ulcers in the hags are fo difficult to heal 

THE term paralyfis has generally been ufed to exprefs the 
jjfof voluntary motion* as in the henfiplagia, but may with equal 
^riety be applied to exprefl the difobediency of the mufcular 
fes to the other kinds of flimulus ; as to thole of irritation or fen- 
fation. 

* 

I. There is a fpecies of atrophy, which has fltot been well under- 
flood ; when the abforbent veflels of the ftomadh' and inteftines have 
been long inured to the ftimulus of too much fpirituous liquoi, they 
at length, either by the too fudden omiflionoffeimentedor fpirituous 
potation, or from the gradual decay of nature, become in a certain 
degree paralytic ; now it is obfdrvedin the larger mufcles of the body, 
when one fide is paralytic, the .other is more frequeutlv in motion, 
owing to the lefs expenditure of lenforial power in the ptralytic 
limbs ; fo in this cafe the other part of the ablorbe’nt lyflem arts with, 
greater force, or with -greater perfeverance, in confequence of the 
paralyfis of the larteals ; and the body becomes greatly emaciated in a 
fmall time* 
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* I have feen fcveral -patiefita this difeaft,' of which the following 
ere the circumftaficJes. r. ’They vveretoen about fifty years of age, 
and had lived freely rn l*effie£t to fermented, liqC6rs, 2. They loft 
their appetite td "animal fdotfc- ^.They*lS^kitie fo^Unty^efoaciated 
to a great 4.* Their (Kins W^W^^atnd roiigh. 5. They 
coughed and exptfto'r^tie# vtHth^dlfl^ultjr^l^fcid phlegfif. 6.'' The 
membratftPof the tongue was^fty mik. itd,^^ flfi&le f6 beebme ul- 
cerous. ^ * tifffijjffo 

- 11 The Inability to digfirft animal^food, 1 and 4 ^ 4 'c^ffeqUent diftafte to 
it, generally^ prfetf Ct&s^the Mrbp^JfW'bth ef* difejfc^ VrHich originate 


frdi& Tpirituou^potatroh. I ft^p^e^‘w|ieh the^bfoafcH becomes in- 
irritable, that t heroes at the faroe^lime a deficiency of gaftric acid; 
hence milk fefddm^agreeS with theft patients, uolefs it be jjreviotilly 
curdled, as they have not fufficient ‘gaftrifc acid to cUrdiHt j and 
hence vegetable;food/&hich is >ftM£ acefcent, will agreef'Witfi their 
ftomachs longer than animal fow^which requires more of Sc gaftric 
acid for its digbftibn. 

Jn tjhis difeafe the <kin is dry frotp the in^reafed absorption of the 
Cftfih^Uus lymphatic!, Sc fat is*abforbed frflffet{i£ ityc&afed abforption 
of the cellular lyiS^^lcs, fche taucos bf tl|j$$M^ia too vifond to be 
eafily fpit up byftne'wbreafed abforption of the thinner parts ofit, the 
xpertibraua fncideriajfta becomes dry, covered with bWerfed mucus, 
■and at length becomes inflamed an$ full of aptjupe, *and either thefe 


(loughs, or pulmon^ulcerS, '{^mkS&e the feene, * 

II. The immediate cauft the paialyfis of (bmc other 

branches bf the abforber# fyft^h^®aS^ire called lymphatics, and 
which bfen int© f the larger catftiietfw the body, or into the cells of 
the cellular mpmbrane j whence thoft cavities or cells become diftcnd- 
ed with thC*flwd* which fs’hourly ftcretedf^htp 1 them for the purpofe 
of lubricating their fur faces, As*is more flj^s&plained in f$oi. 5. of 
the n*Kt Section. ~ * ‘ 


As 
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As thole lymphatic vetTcls colt lift gtyisivlty of a long neck orjguuth, 
which drinks up it^a|>prop dated fluids and oht conglobate gtend, p* 
which this fluid u^erg^s^pme change, if happens, that fometipges 
the mouth . arid fom^times the ^ or glawlblar 

part of it, becomes tofs^pr/partially \ in t ^ 3 Jonper ? qafe, 
where the rtfoutbs °C^|l^aneo^^^||^i^^esM^e Iq^oqqpift 
efeent, the flui^eo^p fi OH^^ fl® Sf a fc? ^ 

erodes the Ikiti by its ,faline aerli^yyagkd ptfpraccs eruppfttrtermed 
herpes, the di| 9 harge^|j whi|fc ( ft gs'falfy jjf the t^arS, which are 
fee reted ,tpQ P«*tola# 

ciymalig ar$.4>b%ui|P» an4'||^W ni “ n S 4nwn the $heek Mten 
and inflame the (kip. , 'Wh'\y * '' » 

When the mouthy of the lyfliphaticsM? W.hi^b Joj^ e^ the mucous 
metribmnj|, of the nqftdjss, become torpid, a^^^wal^ing ipta the 
air in $ fro$ty morning ; £be.iput$s T \yhich & fecreted? 

has not jt§a<queous and faiinA^^I^JWfethd^ <vi^c^ -Waning over 
the upper hp inf^ftffejp it, an^^te^a fait tafte, i$}i% fall? on the 
tongue, y ^ ’ *' *4 ** ** <#k ! *$$ 'l 

Whence lx% qi*gj|&4ujar part Jf tH«%;Jtopha^q^ ,jS^fiies 
toi pid, ' the fluid^fof^ hy Its . mouth ; ap<h /brqtfs a 

tupaour in jhe glahd. •** Th^4ije«fp ; cal|f^Th^$:rpph i^a. If 
thefe glands fuppurate eternally, thqy^graduatyy heal, ^thoj^of 
the neck ; if they (pppurate wnho^^/jppetjipi op »the e^ecfcal 
habit, as the mefcpteric fibres, which de- 

frays the patient; if thei^ M^ pl^/ ijfyjthe hangs, ,p pulmonary 
confumption enfues, Vf bp^^^^i^feds: typis; Jo differ from that 
deferibed in the preceding Se^^t$|i,,refpe& to its, ^at or-fufoximate 
caufe. ## y r * i , . * »rf ». < t \ w 

It is remaikable r t^#mfttt^ ; product by fupp&R*$p»> yi& he 
concw^d in th? t^y^ny wpejssj or $verf months, pro- 

ducing lie&ic fever $ btft! as foon as the wound is opened, fo as to 

admit 
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admit air to the furface of the ulcer, a he£Uc fever fupervenes,^ even 
in very few hours, which is probably owing to the azotic part 
of the atmofphere rather than to the oxygene ; becaufe thofe me- 
dicines, which contaiu much oxygene,*a$ the calces* or oxydes of 
metals, externally applied, greatly contribute to heal ulcers, of thefe 
are the folutions of lead and there ury, and copper in acids, or their 
precipitates. 

Hence when wounds are to'be healed by the firft intention, as it is 
called, it is neceflary carefully tb exclude the air from them. Hence 
we have one caufe, which prevents pulmonary ulcers from healing, 
which is their being perpetually expbf^d to the air. 

Both the dark-eyed patients, which^ are affe&ed with pulmonary 
ulcers from deficient venous abforpt'on, as deferibed in Se&ion 
XXVII. 2. and the light-eyed' patients^ from deficient lymphatic ab- 
forption, which we are now ^treating of, have generally large aper- 
tures of the iris •„ thefe large pupils of the eyes are a common mark 
of want of irritability ; and it generally happens, that ah increafe of 
fenfibility, that is, of motions in confequence of ftnfation, attends 
thefe conftitutions.. See Seft. XXXI. 2. Whence inflammations 
may occur in thele from ftagnated fluids more 'frequently than in 
thofe conftitutfons, which poflefs more irritability and lefs fen- 
fibility. 

Great expe<ftations in refpeft to the cure of confumptions, as well 
as of many other difeafes, are produfcfjl by the very ingenious exer- 
tions of Dr. Bedpoes; who has eftabhfhed an apparatus for breathing 
various mixtures of airs or gaffes, at thd hot- wells near Briftol, which 
well deferves the attention of the public. 

Dr. Beddo'es very ingCnioufly concludes, frorti the florid colour of 
the bljmd of consumptive patients, that it abounds in oxygene; and 
that the rednefs of their tongues, and lips, and the fine blulh of their 
chfcd;s fhew the prefence of the fame principle, like flefh reddened 
8 by 
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by nitre. And adds, that the circumftance of the confumptions of 
pregnant women being Bopped in their progrefs during pregnancy, 
at which time their blood may be fuppofed to be in part deprived of 
its oxvgene, bv oxygenating the blood of the foetus, is a forceablp ar- 
gument in favour of this theory ; whipi muft foon be confirmed or 
confuted by his experhnents. See EMy on Scurvy, Confumption, 
&c. by Dr. Beddoes. Murray. Londotp. Alfo Letter to Dr. Darwin, 
by the fame. Murray. London. « , „ 
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s e \ T. XXIX. 

ON THE RETROGRADE MOTIONS OF THE ABSORBENT SYSTEM. 

S • 

\ 

I. Account cf the abforbent fyftem. II. The valves of the abforbent vejfels mayful - 
fer their fluids to regurgitate in fomeSlfeafes. III. Communication from the 
alimentary canal to the bladder by means of *tbe abforbent vejfels. IV. The phe- 
nomena of diabetes explained. V. I. Th^ phenomena of dropfles explained. 
2. Cafes of the ufe of foxglove. VI. Ofi cold f events. VII. Tranjlations of 
matter , of chyle , of milk, of urine, operation of purging drugs applied external- 
ly. VIII. Circumftances by wtfleh the fluids, that are effufed by the retrograde 
motions of the abforbent veffeU, are diflinguifhed. IX. Retrograde motions of 
vegetable juices. X. Objections anfwered. XI. The caufes, which induce the 
retrograde motions of animal vejfels , and the medicines by which the natural 
motions are reflored. 

N. B. The following Section is a tranflation of a part of a Latin thefls written 
by the late Mr. Charles Darwin, which was printed with his prize-dijferta- 
tion on a criterion between matter and mucus in 1780. Sold by Cadell,. 

London. 


I. Account of the Abforbent Syjiem. 

1. THE abforbent fyftem of veflels in animal bodies confifts of fc- 
veral branches, differing in refpeft to their fituations, and to the fluids, 
which they abforb. 

The inteftinal abforbents open their mouths on the internal fur- 
faces of the inteftines; their office is to drink up the chyle and the 

other 
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othcr fluids from the alimentary canal ; and they are termed laAeals, 
to didinguifh them from the other abforbent veflels, which have been 
termed lymphatics. 

Thofe, whole mouths are difperfed on the external (kin, imbibe a 
great quantity of water from the atmosphere, and a* part of the per- 
fpirable matter, which does not evapogpte, and are termed cutaneous 
abforbents. jj 8 

Thofe, which arife from the inter, )al furface of the bronchia, and 
which imbibe moifture from the atmofphere, and a part of the bron- 
chial mucus, are called pulmonary ablorbents. 

Thofe, which open their innfiiiierable mouths into the cells of the 
whole cellular membrane ; add whofe ufe is to take up the fluid, 
which is poured (into thofe cefis, after it has done its office there; may 
be called cellular abforbents. ' 

Thofe, which arife from the internal furfaces of the membranes, 
which line the larger cavities of the l>Jdy, as the thorax, abdomen, 
ferotum, pericardium, take up the mucus poured into thofe ca- 
vities ; and are didinguifhed by the names of their refpedtive 
cavities. 

Whilft thofe, which arife from the internal furfaces of the urinary 
bladder, gall-bladder, falivary du&s, or other receptacles of (ecretcd 
fluids, may take their names from thofe fluids ; the thinner parts of 
which it is their office to abforb : as urinary, bilious, or lalivary ab- 
forbents. 

2. Many of thefe abforbent veflels, both laicals and lymphatics, 
like fome of the veins, are replete with valves : which feem defigned 
to affift the progrefs of their fluids, or at lead to prevent their regur- 
gitation ; where they are fubje&ed to the intermitted preflure of the 
mulcular, or arterial actions in their neighbourhood. 

Thefe valves do not however appear to be neceflary to.all the ab- 
1 "or bents, any more than to all the veins ; lincc they arc not found to 
ex id in the abforbent fydem of filh ; according to the dilcovcries df the 

R r 2 ingenious, 
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ingenious, and much lamented Mr. Hewfon. Philof. Tranf. v). 59, 
Enquiries into the Lymph. Syft. p. 94. 

3. Thcfe ablorbent veflels are alio furnifhed with glands, which 

are called conglobate glands ; w hole ufe is nor at prefen t lufficiently 
invelligated ; but it is probalde that they refemhlo. the conglomerate 
glands both in flrudture an <* in ufe, except that their abforbent 
mouths are lor the convcnienay of lituation placed at a greater dif- 
tance from the body of thegfud. The conglomerate glands open 
their mouths immediately into tvie fanguiferous veffels, which bring 
the blood, from whence they abforb their refpe£tive fluids, quite up 
to the gland : but thcfe conglobate gjarids collect their adapted fluids 
from very diflant membranes, or cyftspiby means of mouths furnifh- 
ed with long necks for this purpofe; anil which arc called ia&cals, or 
lymphatics. , | 

4. The fluids, thus collected from various parts of the body, pals 

by means of the thoracic clu<?t into the left fubclavian near the ju- 
gular vein ; except indeed that thofe collected from the right fide of 
the head and neck, and from the right arm, are carried into the right 
fubclavian vein : and fomctiines even the lymphatics from the right 
fide of the lungs are inferted into the right lubclavidn vein ; whilll 
thofe of the left fide of the head open but juft into the fummit of the 
thoracic dudl. * 

5. In the abforbent fvflem there are many anaflomofes of the vef- 
fels, which lcem of great confequence to the prefervation of health. 
Thefe anaflomofes are difcovered by *dilTe£tion to be very frequent 
between the inteftinal and urinary lymphatics, as mentioned by Mr. 
llcwfon, (Phil. Tranf. v. 58.) 

6. Nor do all the inteflinal abftvbents feem to terminate in the 

* \ 

thoracic du< 5 t, as appears from fome curious experiments of IX Munro, 
who gave madder to fome animals, having previoufly put a ligature on 
the thoracic du£t, and found their bones, and the ferum of their blood, 
colpuied red. 


U. The 
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If. The Valves of the Abforbcnt Syflem may f offer their Fluids to 
. .regurgitate in J'ome Ifjtajcs. 


1 . The many valves, which occur jfiphfc progrefs of the lymphatic 
and ladeal vefl'els, would feem infu^ejtaible obftacles to the regurgita- 
tion of their contents. But as .th»‘f$ valves are placed in velTcls, 

which are indued with life, and are themfelves indued with life alfo; 

< 

and are very irritable into thofe ^hatural motions, which abforb, or 
propel the fluids they contain ^it is poflible, in fome dtfeafes, where 
theie valves or vijflels are ftinjulated into unnatural exertions, or are 
become paralytic, that duringi the diaftolc of the part of the vcfTel to 
which the valve is attached, the valve* may not fo completely dole, 
as to prevent the relapfe of the lymph or chyle. This is rendered 
more probable, by the experiments of injeding mercary, or water, or 
fuet, or by blowing air down thefe velTds: all which pafs the valves 
very eafily, contrary to the natural courfe of their fluids, when the 
velfels are thus a little forcibly dilated, as mentioned by I)r. Haller,. 
Idem. Phyliol. t. iii f. 4. 

“ The valves of the thoracic dud are few, lbmc afl'ert they are not 
more than twelve, and that they do not very accurately perform their 
office, as they do not dole the whole area of the dud, and thence 
may permit chyle to repals then> downwards. In living animals, 
however,, though not always, yd more frequently than in the dead, 
they prevent the chyle from returning. The principal of thelc valves 
is that, which nrdides over the inlertion of thcthoracic dud, into 
the luhclavian vein; many have believed this alio to perform the of- 
fkv of a valve, both to admit the chyle into the vein, and to preclude 
the blood from entering the dud; but in my opinion it is fcarcely 
iufficient for this purpolc.” Haller, Idem. Phyl. t. vii. p. 226. 

2. The 
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2. The mouths of the lymphatics feem to admit water to pals 

through them after death, the inverted way, eafier than the natural 
one ; fince an inverted bladder readily lets out the water with which 
it is filled j whence it maybe inferred, that there is no obftacle at 
the mouths of fchefe veflels to prevent the regurgitation of their con- 
tained fluids. \ 

I was induced to repeat thiaexperiment, and having accurately tied 
the ureters and neck of a freflj ox*s bladder, 1 made an opening at the 
fundus of it; and then, having' turned it infide outwards, filled it 
half full with water, and was furpn'fed to fee it empty itfelf fo haftily. 
I thought the experiment more appqfite to my purpofe by fufpending 
the bladder with its neck downwards^ as the lymphatics are chiefly 
fpread upon this part of it, as {hewn (by Dr. Wat ion, Philof. Tranf. 
v. 59. p. 392. 

3. In fome difeafes, as in the diabetes and fcrophula, it is probable 
the valves themfelves are diVeafed, and are thence incapable of pre- 
ventingthe return of the fluids they (hould fupport. Thus the valves 
of the aorta itfelf have frequently been found lchirrous, according to 
the difledtions of Motif. JLieutaud, and have given rife to an inter- 
rupted pulfe, and laborious palpitations, by fuffer*ng a return of pait 
of the blood into the heart. Nor arc any parts of the body fo liable 
to fchirrolity as the lymphatic glands and veflels, infomuch that 
their fchirrolities have acquired a diftindt name, and been termed 
fcrophula. 

4. There are valves in othec parts of the body, analogous to thole 
of the ablorbent fyflem, and which are liable, when difeafed, to re- 
gurgitate their contents : thus the upper and lower orifices of the 
ilomach are clofed' by valves, which, when too great quantities of 
warm water have. been drank with a defign to promote vomiting, 
have fomCtimes refilled the utmoft efforts of the abdominal mufclcs, 
and diaphragm : yet, at other times, the upper valve, or cardia, 
ealify permits the evacuation of the contents of the ftomach ; whilft 

, the 
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the inferior valve, or pylorus, permits the bile, and other contents of 
the duodenum, to regurgitate into the Aomach. 

5. The valve of the colon is well adapted to prevent the retrograde 
motion of the excrements; fat, as this valve is poflefled of a living 
power, in the iliac paffion, either from fjffofm, or other unnatural ex- 
ertions, it keeps itfelf open, and either $a£Fers or promotes the retro- 
grade movements of the contents of th$ inteftines below ; as in rumi- 
nating animals the mouth of the f ftomach feems to be fo con- 
flruded, as to facilitate or aflift the regurgitation of the food ; the 
rings of the oefophagus afterwardsicontrading themfelves in inverted 
order. De Haen, by means of^Tyringe, forced fo much water into 
the return inteflinum of a deta, that he vomited it in a full ftream 
from his mouth ; and in the jjliac paflion above mentioned, excre- 
ments and clyfter are often evacuated *by the mouth. See Sedion 
XXV. 1 5. 

6. The punda lacrymalia, with the lacrymal fack.and nafal dud, 
compofe a complete gland, and much refemble the inteftinal canal : 
the punda lacrymalia are abforbent mouths, that take up the tears 
from the eye, when they have done their office there, and convey 
them into the noftrils ; but when the nafal dud is obftruded, and 
the lacrymal fack diftended with its fluid, on preflure with the finger 
the mouths of this gland (punda lacrymalia) will readily difgorge the 
fluid, they had previoufly abforbed, back into the eye. 

7. As the capillary veflels receive blood from the arteries, and fe- 
parating the mucus, or pcrfpirable matter from it, convey the re- 
mainder back by the veins; thefe capillary veflels are a let of glands, 
in every refped fimilar to the fecretory veflels of .the liver, or other 
large congeries of glands. The beginnings of thefe capillary veflels 
have frequent anaflomofes into each other, in which circumflance 
they are refembled by the ladeals ; and like the mouths or beginnings 
of other glands, they are a fet of abforbent veflels, which drink up the 
blood which is brought to them by the arteries, as the chyle is drank 
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up by the ladeals : for the circulation of the blood through the capil- 
laries is proved to be independent of arterial impulfe •, fince in the blufh 
of flume, and in partial inflammations, their adion is increafcd, with- 
out any incrcale of the motion of the heart. 

S. Yet not only the mouths, or beginnings of thefe anaflomofmg 
capillaries are frequently feen ny microlcopes, to regurgitate fome par- 
ticles of blood, during the ftruggles of the animal ; but retrograde 
motion of the blood, in the t^tjns of thofe animals, from the very 
heart of the extremity of the limb» is obfcrvable, by intervals, during 
the diftrefles of the dying creative. llaller, Elem. Phyiiol. t. i. 
p. 216. Now, as the veins have pbrhaps all of them a valve fomc- 
where between their extremities andj the heart, here is ocular de- 
monftration of the fluids in this dileafed condition of the animal, re- 
pairing through venous valves: and it is hence highly probable, from 
the ftridefl analogy, that if {he courfe of the fluids, in the lymphatic 
vcflfels, could befubjeded to microlcopic obfervation. they would al(b, 
in the dileafed Rate of the animal, be feen to repai's the valves, and the 
mouths of thofe vcflels, which had previoufly abl'orbed them, or pro- 
moted their progrcilion. 


III. Communication from the Alimentary Canal to the Bladder , by 
means of the Abjorbent Vejfcls. 

Many medical philofophers, both ancient and modern, have fuf- 
peded that there .was a nearer communication between the flomach 
and the urinary bladder, than that' of the circulation: they were led 
into this opinion from the great expedition with which cold water, 
when drank to excefs, pafles off by the bladder; and from the flmila- 
trty of the urine, when produced in this hafty manner, with the ma- 
terial that was drank. 


r 
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The former of thefe circumftanccs happens perpetually to thofe 
who drink abundance of cold water, when they are much heated by 
exercife, and to many at the beginning of intoxication. 

Of the latter, many inftances arc recorded by Etmullcr, r.. xi. 
p. 716. where Ample water, wine, ancf wine with lugar, and emul- 
fions, were returned by urine unchanged. 

There are other experiments, that feem to demonftrate the exiftence 
of another paflugc to the bladder, besides that through the kidneys. 
Thus Dr. Kratzenftcin put ligatu esonthe ureters of a dog, and then 
emptied the bladder by a cathetej; yet in a little time the dog drank 
greedily, and made a quautr^^of water, (Difputat. Morbor. Halleri. 
t. iv. p. 63.) A iimilar experiment is related iu the Philofophical 
Tran factions, with the fame event, (No. 65, 67, for the year 
1670.) 

Add to this, that in fome morbid cafes the urine has continued to 
pafs, after the fuppuration or total deftruflion of. the kidneys; of 
which many in fiances are referred to in the Elem. Phyfiol. t. vii. 
p. 379. of Dr. Haller. 

From all which it muft be concluded, that fome fluids have palled 
from the llomach or abdomen, without having gone through the 
languiferous circulation : and as the bladder is fupplied with many 
lymphatics, as deferibed by Dr. Watfon, in the Philol. Tranf. v. 59. 
p, 392. and as no other veflcls open into it befides thefe and the ure- 
ters, it leems evident, that the unnatural urine, produced asabovede- 
feribed, when the ureters were tied, *or the kidneys obliterated, was 
carried into the bladder by the retrograde motions of the urinary 
branch of the lymphatic fyftem. 

The more certainly to afeertaih the exiftence of another communi- 
cation between the ftomach and bladder, belides that of the circula- 
tion, the following experiment was made, to which I muft beg your 
patient attention : — A friend of mine (June 14, 1772) on drinking ’re- 
peatedly of cold lmall punch, till he began to be intoxicated, made a 

Vol. I. S s quantity 
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quantity ofcolourlefs urine. He then drank about two drams of nitre 

diflblvcd in lomc of the punch, and eat about twenty ftalks of boiled 

afparagus: on continuing to drink more of the punch, the next urine 

that he made was quite clear, and without fmell; but in a little time 

another quantity was madc, v which was not quite fo colourlefs, and 

had a ftrong fmell of the afparagus : hetheti loll about four ounces of 

blood frofn the arm. 


v m 

The fmell of afparagus was not at all perceptible in the blood, nei- 
ther when frefli taken, nor t'&vnext morning, as myfelf and two 
others accurately attended to ; yet \his fmell was ftrongly perceived in 
the urine, which was made juft before the blood was taken from his 
arm. ^ 

Some bibulous paper, moiftened in the ferum of this blood, and 
fuffered to dry, (hewed no ligns of nitre hy its manner of burning. 
But fome of the feme paper, moiftened in the urine, and dried, on 
being ignited, evidently (hewed the prefence of nitre. This blood 
and the urine flood fome days expofed to the fun in the open air, till 
they were evaporated to about a fourth of their original quantity, and 
began to ftink : the paper, which was then moiftened with the con- 
centrated urine, (hewed the prefence of much nitre by its manner of 
burning; whilft that moiftened with the blood (hewed no fuch ap- 
pearance at all. 


Hence it appears, that certain fluids at the beginning of intoxica- 
tion, find another paflage to the bladder befides the long courfc of the 
arterial circulation ; and as the inteftinal abforbents are joined with the 
urinary lymphatics by freqqent ana^omofes, as Hew fen has demon- 
ftrated; and. as there is no other ropd ? we may juftly conclude, that 
thefe fluids pnfs.into the bladder by the urinary branch of the lym- 
phatics, which has; its rpotions^iyeirted during the difeafed ftatc of the 


animal. 


, a . l r 1 1 % /if _ * * 

.A gentleman, who had been fome weeks affe&ed with jaundice. 


land whole urine was in confequence of a very deep yellow, took fome 
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cold l'mall punch, in which was difiolved about a dram of nitre; he 
then took repeated draughts of the punch, and kept himfelf in a cool 
room, till on the approach f of flight intoxication he made a large 
quantity of water; this water had a flight yellow tinge, as might-be 
ex- peeled from a fmall admixture of bile . fecreted from the kidneys; 
but if the whole of it had pa fled through the fanguiferous veflels, 
which were now replete with bile (his whole fkin being as yellow as 
gold) would not this urine alfo, as w'ii^as that he had made for weeks 
before, have been of a deep yellow, ? Paper dipped in this water, and 
dived, and ignited, fhevved evident marks of the prefence of nitre, 
when the flame was blown outf 


IV, The Pha nomen a of the Diabetes explained , and of fome 

Diarrhoeas. 

•» 

The pha*nomena of many difeafes are only explicable from the re- 
trograde motions of fome of the branches of the lymphatic l'yflem ; as 
the great and immediate flow of pale urine in the beginning of drunk- 
ennefs ; in hyfleric paroxyfms ; from being expofed to cold air ; or to 
the influence of fear or anxiety. 

Before we endeavour to illuftrate this doctrine, by deferibing the 
phamomena of thefe difeales, , we muff premife one circumftance; 
that all the branches of the lymphatic Yyflem have a ceitain fympathy 
with each other, infomuch that when one branch is flimulated' into 
unufual kinds or quantities of motion, fome otbcr.branch has its mo- 
tions either increafed, or decreafed, or inverted at the fame tithe. 
This kind of fympathy can only be proved by the concurrent' tefti- 
mony of numerous fails, which will be related in the courfe of the 
work. I (hall ordy add hete, that it is probable, that this fympathy 
does not depend on any communication of nervous filaments, but on 

S s 2 * habit ; 
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habit; owing to the various branches of this fyftem having frequently 
been ilimulated into adion at the fame time. 

There are a thoufaml inftanccs of involuntary motions a Undated iu 
this manner; as in the ad of vomiting, while the motions of thefto- 
mach and ccfophagus are inverted, the pulfations ofrhe arterial fyftem, 
by acertaiu lympathy become weaker; and when the bowels or kid- 
neys are Simulated by poifon, a done, or inflammation, into more 
violent adion; the ftornach aiu^oelbphagus by lympathy invert their 
motions. N \ 

1. When any one drinks a moderate quantity of vinous fpirit, the 
whole fyftem ads with more energy by con lent with the ftornach and 
inteftincs, as is Icen from the glow on^the Ikin, and the increafe of 
flrength and adivity ; but when a greater quantity of this inebriating 
material is drank, at the fame time that the ladeals are excited into 
greater adion to abforb it ; it frequently happens, that the urinary 
branch of ablbrbcpts, which is conncded with the ladeals by many 
anaftomofes, inverts its motions, and a great quantity of pale unani- 
malized urine is dilchargcd. By this wife contrivance too much of 
an unneccflary fluid is prevented from entering the circulation — This 
may be called the drunken diabetes, to diftinguiflV it from the other 
temporary diabetes, which occur in hyfteric difeafes, and from con- 
tinued fear or anxiety. 

2. If this idle ingurgitation of too much vinous fpirit be daily prac- 
tifed, the urinary branch of abforbents at length gains an habit of in- 
verting its motions, whenever the ladeals are much ftimulated ; and 
the whole or a great part of the chyle is thus daily carried to the blad- 
der without entering the circulation, and the body becomes emaci- 
ated. This is*one kind of chrpnic diabetes, and may be diltinguilhed 
from the others by the tafte and appearance of the urine; which is 
fweet, and 'the colour of whey, and may be termed the chyliieious 
diabetes. 


3. Many 
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* 3. Many children have a f.milar depofition of chyle in their u-ine, 
f. om the irritation of worm.-, in their iuteftines, winch ifimulati.ig the 
mouths of the ladeals into unnatural action, the urinary br.m'h of 
the ablorbents becomes inverted, and carries part of the chyle to the 
bladder : part ot the chyle alio has been carried to the iliac and lumbar 
gland?, of which in (lances are recorded by Mailer, t. vii. 225. and 
which can be explained on no other theory: but the diflbdions of the 
lymphatic fyflcm of the human body,>vhich have yet been puhlifhcd, 
are not (efficiently exteufive tor oyr p.upoie; yet if we may rcifbn 
from comparative anatomy, this ti .inflation of chyle to the Madder is 
much llluftratal by the account given of this (yftem of vcfltL in a. 
turtle, by Air. Hcwlon, who obferved, “ That the 1 ideals near the 
root of the melenter v anaftomofe, Jo as to form a net-work, from, 
which lcvcrul large branches go into ibthe conliderable lymphatics ly- 
ing near the Ipinc; and which can be traced almoft to the anus, and 
particularly to the kidneys. Philof. Trant. v. 59. p. 1x99 — Enquiries, 

P- 74 ' - . 

4. At the (amc time that the urinary branch of abforbents, in the 
beginning of diabetes, is excited into inverted adion, the cellular 
branch is excited by the fympathy above mentioned, into more ener- 
getic adion ; and the flit, that was before depofited, is reabforbed and 
thrown into the blood veflels ; where it floats, and was miftaken for 
chyle, till the late experiments of the ingenious Air. Hewfon demon- 
11 rated it to he fat. 

This appearance of what was miftaken for chyle in the blood, 
which was drawn from thefe patients, and the obflruded liver, 
which very frequently accompanies this difeafe*, feems to have led 
Dr. Mead to fu I ped the diabetes was owing to a defed 6f fanguifica- 
tion ; and that the fchirrofity of the liver was the original caul'c of it : 
but as the fchirrhusof the liver is moft frequently owing to the fame 
caufes, that produce the diabetes and dropfics 3 namely, the great’ ufe 
8 of 
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of fermented liquors ; there is no wonder they fhould ex ill together, 
without being the confequence of each other. 

v It the cutaneous bianch of abforbents guns a habit of Ik in" ex- 
cited into ftrongcr action, and imbibes greater quantities of moiilure 
from the atmofphcre, at the fame time that the urinary brunch has 
its motions inverted, another kind of diabetes is formed, w Inch may 
be termed the aqueous diabetes. In this diabetes the cutaneous ;.b- 
ioi bents frequently imbibe an ^soa/ing quantity of atmofpheric moif- 
turc; inlomueh that there arc auiXcm.ie In (lories, where many gallons 
a day, for many weeks togethu , above the quantity that has been 
drank, have been difebarged by urine. 

Dr. Keil, in his Medicina Static;!, found that he gained eighteen 
ounces from the moift air of one night ; and Dr. Pcrcival alnnn.i, 
that one of his hands imbibed*, after being v ell chafed, near an ’ucc 
and half of water, in a quarter of an hour. (1 ' mfiiA.oi l c diege, 
I.ondon, vol. ii.* p. 102.) i lome’s Medio. IGcM.-., p < r m. 

The pale urine in hylleric.il women, or which is ;u* .mu. i by l’eai 
or anxiety, is a temporary complaint of (his kind ; and ir w-udd m i •> 
ality be the fame difeafe, if it was confirmed by habit. 

6. The purging ftools, and pale urine, occ.bioned by ... j'nfi ■ ; tin. 
naked body to cold air, or lpnnl.bng it with cob’ v ntcr, «•. e • ie 
from a fimilar caufe; for the mouths of tin cutaneous h mpo s 
being fuddenly expolcd to cold become toijnd, and ccal \ or nc.u ly 
ceale, to a< 5 t ; wluHl, by the fympnthy above defenbed, not only the 
lymphatics of the bladder and intelfincs ceale alio to abloi b the more 
aqueous and inline part of the fluids icereted into them; hut it is 
probable that thcl’ef lymphatics invert their motions, and return the 
fluids, which were, previoufly abforbed, into the inteflines and bladder. 
At the very inflant that the body is expoled naked to the cold air, an 
unulnal movement is felt in the bowels; as is experienced by hoys 
going into the cold bath ; this could not occur from an obftrudion of 

the 
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the pcrfpirable matter, iincc there b not time for that to he returned 
to the bowels by the courie of the circulation. 

There is alio a chrome aejneous diarrhoea, in which the atmofpheric 
moiOure, drank up by the cutaneous an.) pulmonary lymphatics, is 
poured into the inteflines, by the retrogiade motions* of the luclcals. 
This dikafe is moll fimilar to the aq leous diabetes, and is fiapiently 
exchanged for it : a difliuct ipftam'e of this is n'corded by Buininge- 
1 w, Cent. v. Obi. 98 in which on aqueous harthrea luccceded an 
aqu.ous diabetes, and defin-v'd the jvtie; > d here is a curious cx- 
aivulcot this, ddcribed bv S^iviiboi. C Ac Mcvlica) — “A young man 
fi. - u. ) was lazed with 1 law, .on which a diarrhoea came on, 

. ■ 1 1. 't (hi pop ; and he refuted to drink any thing, though he was 

, be 1 i.p ith i-xcclllve heat : the better to fupply him with moif- 
‘ 'iin-oul his fe. t to he immerlcd in cold water ; immediately l 
b; • : ,■ wonrioihd decreafe of water in the veil'd, and then an im- 
•'••tuoU' 'lic.cm o' t ibnd, fcarcely coloured, was difeharged by {tool. 


\ !>'_i • r anotiut hand of diarrhoea, w hich has been called ca> 
i •> rm -hteale the chvi.., drank, up by the ladenls of the fmall 
,t ,n >u; . probably poured into the large inteflines, by the retro- 

>,.r mi • ; ms of their lacleals : as in the chyliferous diabetes, the 
u b. is poured into the bladder, by the retrograde motions of the 
min .rv branch of aLlorbcnts. 

The chyliferous diabetes, like this chyliferous diarrhoea, produces 
l’uddcn atrophy ; iincc tlie nouriihme;it, which ought to fupply the 
hourly waitc of the body, is expelled by the bladder, or rcdlum : 
whillt the aqueous diabetes, and the aqueous diarrhoea produce excef- 
five thirft ; becaufc the moiflurc* which is obtained from the atmo-- 
fphere, is not conveyed to the thoracic receptacle^ as it ought to be, 
but to the bladder, or lower inteflines ; whence the chyle, blood, 
and whole lyflctn of glands, are robbed ot their proportion of hu-* 
midity. 


8. There 
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8. There is a third fpecies of diabetes, in which the urine is mu- 
cilaginous, and appears ropy in pouring it from one vcflel into another; 
and will fomctimes coagulate over the fire. This dilcafc appears by 
intervals, and ceafes again, and fccms to be occafioned' by a previous 
dropiy in fome' part of the body. When fuch a collcdlion is reab- 
ioibed, it is not always returned into the circulation ; but the fame 
irritation that Simulates 011 c lymphatic branch to reabforb the depo- 
sited fluid, inverts the urinary branch, and pours it into the bladder. 
Hence this mucilaginous diabetes is a cure, or the conlequence of a 
cure, of a worfc dileafe, rather than a diieafe itfclf. 

Dr. Cotunnius gave half an ounce of cream of tartar, every 
morning, to a patient, who had the anafarca ; and he voided a great 
quantity of urine; a part of which, put over the fife, coagulated, on 
the evaporation of half of it,, lb as to look like the white of an egg. 
De Ifchiade Nervos. 

This kind of diabetes frequently precedes a dropfy ; and has this 
remarkable circumftance attending it, that it generally happens in the 
night; as during the recumbent Hate of the body, the fluid, that was 
accumulated in the cellular membrane, or in the lungs, is more rea- 
dily abforbed, as it is lefs impeded by its gravity. I have feen more 
than one inftance of this difeafe. Mr. D. a man in the decline of life, 
who had long accu Homed himfelf to fpirituous liquor, had 1 welled 
legs, and other fymptoms of approaching anafarca ; about once in a 
week, or ten days, for feveral months, he was leized, on going to bed, 
with great general uncafinefs,. which his attendants rqfembled to an 
hyfteric fit ; and which terminated in a great difeharge of vilcid urine ; 
his legs became lefs 1 welled, and he continued in better health for 
forne days afterwards. I had not the opportunity to try if this urine 
would coagulate over the fire, when part of it was evaporated, which 
1 imagine*u ould be the criterion of this kind of diabetes; as the mu* 
cijjiuiu juo fluid depofited in the cells and cyfls of the body, which have 
ho communication with the external air, feems to acquire, by ftagna- 

, tion. 
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tion, this property of coagulation by heat, winch the fecreted mucus 
of the intertines and bladder do not appear to pellets; as I have found 
by experiment : and if anv one fliould fuppolc this coagulable urine 
was leparated from the blood' by the kidneys, he may recollect, that 
in the molt inflammatory dif calcs, in which the bloocf is molt replete 
or moll ready to part with the coagulable lymph, none of this appears 
in the urine. 

9. Diilercnt kinds of diabetes require different methods of cure. 
For the lirrt kind, or chyliferous diabetes, after clearing the llomach 
and inteftincs, by ipecacuanha and rhubarb, to evacuate anv acid ma- 
terial, which may too powerfully ilimulute the mouths of the lacteals, 
repeated and large doica of tindurc of cantharides have been much re- 
commended. Tfie fpeeifle rtimulus of this medicine, on the neck of 
the bladder, is likely to excite the numerous abforbent veiiels, which 
arc i’prcad on that part, into rtronger natural actions, and by that 
means prevent their retrograde ones; till, by perfirtgig in the ufe of 
the medicine, their natural habits of motions might again he eftablifh- 
cd. Another indication of cure, requires l'uch medicines, as by lin- 
ing the intcrtincs with mucilaginous fubll slices, or with fuch as con- 
f>ll of fmooth particles, or which chemically dcflroy the acrimony of 
their contents, may prevent the too great airtion of the inteftinal ab- 
forhents. For this purpofe, I have found the earth precipitated from 
a folution of alum, by means of fixed alcali, given in the dole of half 
a dram every fix hours, of great advantage, with a few grains of rhu- 
barb, l'o as to produce a daily evacuation. 

The food Ihould confift of materials that have the leaft ftimulus, 
with calcareous water, as of Briflol and Matlock ; that the mouths of 
the lafteals may be as little ftimuhted as is neccllary for their proper 
abforption; lell with their greater exertions, Ihould be conne&ed by 
iympathy, the inverted motions of the urinary lymphatics.* 

The lame method may be employed with equal advantage irj the 
aqueous diabetes, fo great is the Iympathy between the lkin and the 

Vo 1.. I. T t • llomach. 
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ftomacii. To which, however, feme application to the (kin might 
be ufefully added; as rubbing the patient all over with oi 1 , to prevent 
the too great action of the cutaneous abfoi bents. I knew an cx- 
peiimcnt of this kind made upon one' patient with apparent ad- 
vantage. 

The mucilaginous diabetes will require the fame treatment, which 
is mo ft efficacious in the dropfy, and will be defciilv.i b<. !o\\ i muff 
add, that the diet and medicines above mention. d, ; re it'-ongiy re- 
commended by various authors, as by Morgan, V/iil.s, Dans, and 
Ktmuller; but more hiftories of the mcr is' ".I t;eaim at .c thefe 
thfeafes arc wanting to fully alcertam the m.ifit - fhcaciou,, rnctnods of 
cure. 

J11 a letter from Mr. Charles Darwin, dated .April 24, *778, Edin- 
burgh, is the lublequent palkr^e : — “A man who ha 1 long laboured 
under a diabete- died yefteHa / in the clioical wa.d. lie had for fume 
time drank tour,* and pafied t >. elve pounds of fluid dailv ; each pmjiul 
of urine contained an ounce of tugar. He took, without eonfiderable 
relief, gum kino, fanguis draconis melted with alum, tincture of can- 
tharides, ifmghfs, gum ai ibic, crabs eyes, fpnit of hart /horn, and (.at 
ten or fifteen ovfters thrice a day. Dr. Home, having read my tuefis, 
bled him, and found that neither the frefh blood nor the ferum tailed 
fweet. His b ,dv wasopent-d this morning — every viCus appeared m 
a lound and natural (late, except that the left kidney had a very finall 
pelvis, and that theic was a confklerable enlargement of molt of tiie 
mcienteric lyiT.phatic glands. 'I intend to infert this in my thefis, as 
it coincides with the experiment, where lome afparagus was eaten at 
the beginning of intoxication, and its fmell perceived in the urne, 
though not iif the blood.” ’ 

The following cafe of chyliferous diabetes is extradted fiom fome 
letters of Mr. Hughes, to whole unremitted care the infirmary at S.af- 
fpitfdfor many years was much indebted. Dated October io. 


Richard 
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Riclnid Davis, aged 33, a whitcfmith by trade, had drank hard 
by interval;,; was much troubled with l'v\ eating of his hands, which 
incommoded him in his occupation, but which cealed on his frequent- 
ly dipping them in lime. About feven months ago he began to make 
large quantities of water ; his legs are oedematous, his bcllv tenfe, and 
he complains of a riling in his throat, like the globus hyftericus: he 
cats tw ice as much as other people, drinks about fourteen pints of fmall 
beer a day, bdidcs a pint of ale, feme milk-porridge, and a baton of 
broth, and he makes about eighteen pints of water a da 7. 

lie tried alum, dragon’s blood, Reel, blue vitriol, and cantharides 
in large quantities, and duly repeated, under the care of Dr. Under- 
hill, hot without anv ■ ffeef ; except that on the d.v after he omitted 
the eanthaiides, he made but twelve pints of water, but on the uixt 
dav tlii'A trooil effect cealed again. • 

Novcir. her 21. — He made eighteen pints of water, and he now, at 
Dr. Darwin’.-, requeft:, took a grain of opium every four hours, and 
five grains of aloes at night ; and had a flannel flint given him. 

22. — Made lixteen pints. 23. — Thirteen pints: drinks lefs. 

24. — Incrcafed the opium to a grain and quarter every four hours : 
he made twelve pints. 

25. — increafed the opium to a grain and half: he now makes ten 
pints ; and drinks eight pints in a day. 

The opium was gradually increafed during the next fortnight, till 
he took three grains every four hours, but without any further dimu- 
nition of his water. During the ufe'of the opium he lweat much in 
the nights, fo as to have large drops Rand on his face and all over him. 
The quantity of opium was theit gradually depreafed, but not to- 
tally omitted, as he continued to take about a grain morning and 

evening. •’ 

° • 

January 17. — lie makes fourteen pints- of water a day/. Dr. Uii— 
dei hill now direfled him two fcruples of common rolin tritarntdcl 

T t 2 u ith 
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with as much fugar, every fix hours ; and three grains of opium 
every night. 

19. — Makes fifteen pints of water : fwcats at night. 

21. — Makes ieventeen pints of water;' has twitchings of his limbs 
in a morning, aiid pains of his legs; he now takes a dram of rofin for 
a dofe, and continues the opium. 

23. — Water more coloured, and reduced to fixtecn pints, and he 
thinks has a brackilh tafle. 

26. — Water reduced to fourteen pints. 

28. — Water thirteen pints; he continues the opium, and takes four 
fcruples of the rofin for a dole. 

February 1. — Water twelve pints. 

4. — Water eleven pints; twitchings lefs ; takes' five fcruples for 
a dole. 

8. — Water ten pints : has had many ftools. 

12. — Appetite lefs : purges very much. 

After this the rofin either purged him, or would not Ray on his 
ftomach ; and he gradually relapfed nearly to his former condition, and 
in a few months funk under the difeafe. 

O&ober 3, Mr. Hughes evaporated two quarts of the water, and 
obtained from it four ounces and half of a hard and brittle faccharinc 
mat's, like treacle which had been borne time boiled. Four ounces of 
blood, which he took from his arm with defign to examine it, had 
the common appearances, except that the ferum refemblcd cheelc- 
whey; and that on the evidence of four perfons, two of whom did 
not know what it was they tafted, the ferum had a faltijh tafle. 

From hence it appears, that the faccharine matter, with which the 
urine of thefe*patients fo much abounds, does not enter the blood- 
veffels like the nitre and afparagus mentioned above; but that the 
procefs of digeftion rclcmbles the procefs of the germination of ve- 
des, or of making barley into malt ; as the vaft quantity of fugar 
6 * found 
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found in the mine muff be made from the food which he took (which 
was double that taken by others), and from the fourteen pints of 
fnaall beer which he drank. And, fecondlyf as the ferum of the 
blood was not fwee-t, the chyle appears to have been conveyed to the 
bladder without entering flic circulation of the blood, tince fo large a 
quantity of fugar, as was found in the urine, namely, twenty ounces 
a day, could not have nrevioufly exifted in the blood without being 
perceptible to the talfe. 

N ovember 1. Mr. Hughes diffolved two drams of nitre in a pint of 
a dccofiion of the roots of afparagus, and added to it two ounces of 
tinflui c of ihubarb: the patient took a fourth part of this mixture 
every live minutes, till lie had taken the whole. — in about half an 
horn he made eighteen ounces of water, which was very maniteftly 
tinged with the- rhubarb ; the fmell of jdparagus was doubtful. 

He then loll four ounces of blood, the ferum of which was not fo 
opake as that drawn before, but of a yello wifli caft, r as the lerum of 
the blood ufually appears. 

Paper, dipped three or four times in the tinged urine and dried 
again, did not fcintillate when it was let on lire; but when the flame 
was blown out, the fire ran along the paper for half an inch ; which, 
when the lame paper was unimpregnated, it would not do; nor when 
the fame paper was dipped in urine made before he took the nitre, and 
dried in the fame manner. 

Paper, dipped in the ferum of the blood and dried in the fame 
manner as in the urine, did not fcintillate when the flame was blown 
out, but burnt exactly in the fame manner as the fame paper dipped in 
the ferum of blood drawn from another perfon. . 

This experiment, which is copied from a letter of M.r, Hughes, as 
well as the former, leems to evince the exiftcnce of another pallage 
from the intellines to the bladder, in this difeafe, befides that of the 
fanguiferous fyftem ; and coincides with the curious. experiment re- 
lated in fedtiou the third, except that the fmell of the afparagus was 

• not 
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not here perceived, owing perhaps to the roots having been made uic 
of itillead of the heads. 

The riling in the throat of this patient, and the twitching* of hi.* 
limbs, leem to indicate lomc fimilaritv between the diabetes and the 
hyfteric difeale', belldcs the great flow of pale urine, which, is common 
to them both. 

Perhaps if the mefenteric glands were nicely infpcfled in the dii- 
fe<£tioiis of theic patients; and if the thoracic duet, and the huger 
branches of the la&eals, and if the Kmphatics, which arile fiom the 
bladder, were well examined by injection, or by the knife, the euufe 
of diabetes might be more certainly midciflo ul. 

The opium alone, and the opium with the rofin, teem much to 
have ferved this patient, and might probably have elicited a cure, if 
the difeale had bee*n flightcr, or the medicine had been exhibited, be- 
fore it had been confirmed by habit during ':.e feven months it bad 
continued. The increafe of the quantity of water on beginning the 
large doles of rofin was probably owing to his omitting the morning 
Boles of opium. 


V. The Phanomcna of Dropfes explained . 

I. Some inebriates have their paroxylms of inebriety terminated by 
much pale urine, or profule Iweats, . or vomiting, or lluols ; otheis 
have their paroxylms terminated by ftupor, or lleep, without the- 
above evacuations. 

The former kind of thefe inebriates have been obferved to be more 
liable to diabetes and dropfy ; and the latter to gout, gravel, and lo 
profy. Evoe ! attend ye bacchanalians ! If art at this dark ti ain of c\ ils, 

andfatnid your immodeft jefts, and idiot laughter, recollect, 

• • 

Quem Deus vult pcrdcrc, prius dementat. 


In 
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In thole who t fuojcct to diabetes and droplv, the abtorbent vef- 
wls a 1 e nate; 11 1 v more irritable than in the latter ; and by being fre- 
quently dill in bed or invcited by violent dimulus, and by their too 
great fvmpathy with each other, they become at length either entire- 
ly paialytic, or are only luiceptible of motion from the ilitmilus oF 
very acrid mate, iais ; as every part of the body, alter having been tiled 
to great irritatio becomes ids affected by lmaller ones. Thus we 
cannot didingui.'- objects in the night, for lome time after we come 
out of a iliong In it, though the ins is prefently dilated:; and the air 
of.: lummer evcn.i.g appears cold, after vve have becn.expolcd to the 
i un t 01 the day. ... ■ 

The 1 <_ ,.ie no cedis in t lie body, where diopfy may net be produced, 
if the lymphatics ceale to abforb that mucilaginous fluid, which is 
perpetually depolited in them,, for the, purpole of lubricating their 
fun. ice.-. 

1; tie lymphatic bianch, which opens into the cellplar membrane, 
■vithc. docs its office imperfectly, or not at all ; thefe cells become re- 
plete .vitli a mucilaginous fluid, winch, after it has lhignated lome 
time ii the i - 11s, will coagulate over the tire ; and is erroneoufiv called 
water. Wherever the feat of this difeafe is, (unlels in the lungs or 
other pendent vifeeia) the mucilaginous liquid above mentioned will 
tublule to 1 he molt depending parts of the body, as the feet and legs, 
when thofe are lower than the head and trunk ; for all thele cells have 
communications with each other. 

When the cellular abtorbents are become infenfiblo to their ufual 
irritations, it mod frequently happens, but not always, that the cuta- 
neous branch of ablorbcnts, which is ftri£tly affociatcd with them, 
differs the like inability. And t he'll, as no water is abforbed from the 
atmi/ijibere, the urine is not only iefs diluted at the time of its iecre- 
tio.s, and confequently in let's quantity and higher coloured: but great 
third is at the tame time induced, for as no watei .3 abforbed from* the 
atmoi'phere to dilute the eir, ie and blood, the la£ieals and other ab- 
S. * for bent 
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forbent veill-Is, which have not loft their powers, are excited into 
more conftant or more violent action, to fupply this deficiency ; 
whence the ui ine becomes ftill lei's in quantity, and of a deeper colour, 
and turbid like the yolk of an egg, owing to a greater absorption of 
its thinner parts. From this Aronger a&ion of thofe obforbents, 
which ftill retain their irritability, the fat is alfo abforbed, and the 
whole body becomes emaciated. This incrcafed exertion of tome 
brandies of the lymphatics, while others arc totally or partially pa- 
ralytic, is rcfembled by what conftantly occurs in the hemiplagia ; 
when the patient has loft the ufc of the limbs on one fide, he i=. in- 
ceflantly moving thofe of the other ; for the moving power, not hav- 
ing acccfs to the paralytic limbs, becomes redundant in thole which 
are not difealed. 

The paucity of urine and thirft cannot be explained from a greater 
quantity of mucilaginous fluid being depofited in the cellular mem- 
brane : for though thefe fymptoms have continued many weeks, or 
even months, this collection frequently does not amount to more 
than very few pints. Hence alfo the difficulty of promoting copious 
fvveats in analarca is accounted for, as well as the great thirft, paucity 
of urine, and lofs of fat ; fince, when the cutaneous branch of abfor- 
bents is paralytic, or nearly fo, there is already too fmall ,( a quantity 
of aqueous fluid in the blood : nor can thefe torpid cutaneous lympha- 
tics be readily excited into retrograde motions. 

Hence likewife we underftand, why in the afeites, and fome other 
dropfies, there is often no thirft, and no paucity of urine; in thefe 
cafes the cutaneous abforbents continue to do their office. 

Some have believed, that dropfies were occafioned by the inability 
of the kidneys, from having only obferved the paucity of urine; and 
have thence laboured much to obtain diuretic medicines ; but it is daily 
obfervable, that thofe who die of a total inability to make water, do 
jstot become droplical in confequence of it : Fernelius mentions one, 
who laboured under, a perfefl fuppreflion of urine during twenty days 

before 
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before his death, and yet had no iymptoms of dropfv. Pathol. 1 . vi. 
c. 8. From the fame idea many phyficians have icf trained their pa- 
tients irom drinking, though their third has been verv urgent ; and 
fome cafes have been publithed, where this cruel regimen has been 
thought advantageous : but others of nicer oblervalion aic of opinion, 
that it has always aggravated the diltrefles of the patient ; and though 
it has abated his dwellings, yet by inducing a fever it has haftened his 
diflblution. See Ti 'anfaftions of the College, London, vo!. ii. p. 235. 
Cafes of Dropt’f' by Dr. G. Baker. 

The cure of anafarca, fo far as lefpcdts the evacuation of the accu- 
mulated fluid, coincides with the idea of the retrograde action of the 
lymphatic iyftem. It is well known that vomits, and other drugs, 
which induce fickncfs or naufea ; at the lame time that they evacuate 
the ftomach, produce a great abforption of the lymph accumulated in 
the cellular membrane. In the operation of a vomit, not only the 
motions of the ftomach and duodenum become inverted, but alfo thofe 
of the lymphatics and ladeals, which belong to them; whence a 
great quantity of chyle and lymph is perpetually poured into the fto- 
mach and inteftincs, during the operation, and evacuated by the 
mouth. Now at the fame time, other branches of the lymphatic 
iyftem, viz. thofe which open on the cellular membrane, arc brought 
into more energetic adtion, by the iympathy above mentioned, and an 
inereafe of their nbforption is produced, 

lienee repeated vomits, and cupieous l.ilts, and fmall dofes of fquill 
or foxglove, are fo efficacious in this* difeafe. And as draftic purges 
adl alfb hv inveitiug the motions of the ladtcuL ; and thence the other 
branches of lymphatic., arc induced into more powerful natural action, 
by fvmpathv, and drink lip the fluids hum all the cells of the body ; 
and by their anaftomoics pour them into the lacteal blanches ; which, 
by their inverted actions, rrturn them into the mutinies; and they 
are thus evacuated fiom the body: — thefe purges alfo arc tiled* u'ith * 
fucccls in dill barging the accumulated fluid in analarca. 

Vol. I. U u 
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II. The following cafes are related with delign to afcertain the par- 
ticular kinds of droply in which the digitalis purpurea, or common 
foxglove, is preferable to fquill, or other evacuants, and were lirft 
published in 1780, in a pamphlet entitled Experiments on mucila- 
ginous and purulent Matter, &c. Cadell. London. Other cates of 
dropfy, treated with digitalis, were afterwards publifhed by Dr. Darwin 
in the Medical TrnnlaCVions, vol. iii. in which there is a miilakc in 
refpeift to the dofe of the powder of foxglove, which fhould have 
been from live grains to one, in Read of from five grains to ten. 


jlnafarca of the Lungs. 

1. A lady, between forty and fifty years of age, had been indif- 
pofed iome time, was then f'eiz.cd with cough and fever, and after- 
wards expectorated much digefted mucus. This expectoration lud- 
dcnly ceafed, and a conliderable difficulty of breathing fupervened, 
with a pulfe very irregular both in velocity and flrength ; Hie was 
much dill relied at fir fl: lying down, and at fir ft riling; hut after a 
minute or two bore either of thole attitudes with cafe. She had no 
pain or numbnefs in her arms; flic had no heCHc fever, nor any 
cold fhiverings, and the urine was in due quantity, and of the natu- 
ral colour. 

The difficulty of breathing was twice conliderably relieved by fmall 
doles of ipecacuanha, which operated upwards and downwards, but 
recurred in a few days > fhe was then directed a deco&ion of foxglove, 
(digitalis purpurea) prepared by boijing four ounces of thefielh leaves 
from two pints of.water to one pint ; to which was added two ounces 
of \ inous'fpirit : fhc took three large fpoonfuls of this mixture every 

two hours, till Ihe had taken it four times ; a continued ficknels fu- 

% 

pervened, with frequent vomiting, and a copious flow of urine: 
theie evacuations continued at intervals for two or three days, and 

relieved 
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relieve. 1 liie difficulty of breathing — She had Tome relapfes after- 
wards, which were again relieved by the repetition of the decoffion 
of fox-dove. 

o , 

2. A gentleman, about lixty years of age, who had been addidted 
to an immoderate ufe of fermented liquors, and had been very cor- 
pulent. gradually loft his ftrength and flefh, had great difficulty of 
hi r .thing, with legs fomewhat 1 welled, and a very irregular pulle. 
lie we-, v .tv much di ft refit d at bill lying down, and at firfi riling 
fiosn hi 3 bed, vet in a minute or two'was eafv in both thole attitudes. 
lie made draw -coloured uuuc in due quantity, and had no pain or 
numbnel • of his arm. . 

lie took a large jpoonful of the decoction of foxglove, as above, 
every hour, for ten or twelve fucccfine hours, had incefiant fieknels 
tor about two days, and palled a large quantity of urine; upon which 
his breath became quite eafy, and the dwelling of his leg.-, fob tided ; 
but as his whole conffitution was already linking from the previous 
intemperance of Ins life, he did not iurvive more than three or lour 
months. 


Hydrops Pericardii. 

3. A gentleman of temperate life and fedulous application to hu fi- 
nds, between thirty and forty years of age, bad I ng been fubjedi', at 
intervals, to an irregular pulle: a few months ago ho became weak, 
with difficulty of breathing, and dry cough. In this litu.uion a phy- 
fician of eminence directed him to abftain Trqm all anim.d food and 
fermented liquor, during which -regimen all his complaints iucicaled ; 
he now became emaciated, ‘and totally loft his ‘appetite j his pulfc 
very irregular both in velocity and ftrength ; with great ‘difficulty of 
breathing, and fome lwelling of his h-gs ; yet be could lie do\yn. ho- 
rizontally in his bed, though he got little flcep, and pafied a due 

b U 2 • . quantity 
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quantity of urine, and of the natural colour: no fullncfi or bnrdueis 
could lie perceiwJ about the region of the liver; and he had no pain 
or mimbneis in his arms. 

One night he had a mod proi'ule fweat'ail over his body and limbs, 
v. Inch quite deluged his bed, and for a day 01 two fomev.bat relieved 
his difficulty of breathing, and his pulle became Ids irregular: this 
copious fwcat recurred thicc or four times at the intervals of five 01 fix 
vht \ t., and repeate dlv alleviated his lymptoms. 

lie was dircedcd one large Ipqonful of the above deco&ion of fox- 
glove cvcrv hour, till it procured tome conlidcrablc evacuation : after 
he had taken it eleven fucci 'live hours he had a tew liquid duels, at- 
tended with a great flow of urine, which lad had a dark tinge, as if 
mixed with a few drops of blood: he continued lick at inteivals for 
two days, hut his brc’.th became quite eafy, and his pulle quite regu- 
lar, the dwelling of his legs difappeared, and his appetite and deep 
returned. , 

He then took three grains of white vitriol twice a day, with fome 
bitter medicines, and a grain of opium with five grains of rhubarb 
every night ; was adviied to cat flefh meat, and lpice, as his ftomach 
would bear it, with fmall beer, and a few glades of -wine ; and had 
ilfues made in his thighs ; and has differed no relapfe. 

4. A lady, about fifty years of age, had for fome weeks great dif- 
ficulty of breathing, with very irregular pulle, and confiderablc ge- 
neral debility: fhe could lie down in bed, and the urine was in due 
quantity and of the natural colour, and fhe had no pain or numbnefs 
of her arms. 

She took one Iarg$ fpoonful of the above deco&ion of foxglove 
every hour, for ten or twelve fucceflive hours ; was fick, and made 
a quantity of pale ‘urine for about two' days, and was quite relieved 
both of the* difficulty of breathing, and the irregularity of her pulfe. 
She tjien took a grain of opium, and five grains of rhubarb, every 

night. 
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r.i"hr, for rnanv weeks j with feme flight chalybeate ami bitter medi- 
ernes, and has fullered norelapfe. 


I Tv drops Thcr acts. 

5. A tradefman, about fifty years of age, became weak and fhcit 
of bicarb, especially on incrcafc of motion, with pain in one ,irm, 
about the infection of the biceps mufclc. He oblcrved he lomctimcs 
in the night made an uiiulual quantity of pale water. He took calo- 
mel, alum, and peruvian bark, and all his fymptoms incrcal'ed: his 
legs began to lvvtll conliderably ; his bieath became more difficult, 
and he could not* lie down in bed; but all this time he made a due 
quantity of ft raw -coloured water. 

The decoction of foxglove was given as in the preceding cafe?, 
w Inch operated chiefly by purging, and feemed to relieve his breath 
for a day or two; but alfo feemed to contribute to weaken him. — He 
became after lomc weeks universally dropfical, and died comatous. 

6. A young lady of delicate conftitution, with light eyes and hair, 
and who had perhaps lived too abftemioufly both in refpetl to the 
quantity and quality of what lhe eat and drank, was feized with great 
difficulty of breathing, fo as to threaten immediate death. Her ex- 
tremities were quite cold, and her breath felt cold to the back of one’s 
baud. She had no lvvcat, nor could lie down for a Angle moment; 
and had previoufly, and at prei'ent, complained of great weaknefs and 
pain and numbnel's of both her arms; had no fwelling of her legs, no 
thirft, water in due quantity and colour. Hpr lifter, about a year 
before, was affli&ed with fimilar -fymptoms, was repeatedly blooded, 
and died univerfally dropfical. 

A grain of opium was given immediately, and repeated every lix 
hours with evident and amazing advantage; afterwards a blifter,,w.ith 
chalybcatcs, bitters, and eflential oils, were exhibited, but nothing 

’ , had 
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had fucli eminent efFe<£t in relieving the difficulty of breathing and 
col lnels of her extiemities as opium, bv the ufe of which in a few 
weeks (he perfectly icgained her health, and has luffereJ no relapfc. 


siji tic i-» 


y. A 3 oung ladv of delicate confhrutmn having been expo fed to 
great fear, cold, ami fatigue, by tiie oveiturn of a chaifein the night, 
began with pain and tumour in the right hypochondrium : in a few 
months a fluctuation was felt throughout the whole abdomen, more 
diflinctly perceptible indeed about the region of the flomach ; lincc 
the integuments of the lower-part of the abdomen generally become 
thickened in this difeafe by a degree of anafarca. llcr legs were not 
i welled, no third, water in due quantity and colour. — She took the 
foxglove lb as to induce fickncls and (tools, but without abating 
the lwelling, and was obliged at length to fubmit to the operation of 
tapping. 

8. A man about flxt3' , -fevcn, who had long betfn accuftomcd to 
fpirituous potation, had fomc time laboured under aieites; his legs 
l'omewhat fwelled ; his breath cafy in all attitudes; no appetite; great 
third; urine in exceedingly fmall quantity, very deep coloured, and 
turbid; pulfc equal, lie took the foxglove in luch quantity as vo- 
mited him, and induced ficknefs for two days ; but procured no flow 
of urine, or diminution of his lwelling; but was thought to leave him 
confiderably weaker. . 

9. A corpulent man, accuflomfcd to large potation of fermented 
liquors, had vehement cough, difficult breathing, anafarca of his legs, 
thighs, and hands, and confidcrable tumour, with evident fluctuation 
of'hio abdomen; his pulfc was equal; his urine in fmall quantity, of 
deep colour, and turbid. Thcfe 1'weUings bad been twice confldcr- 

8 • * ably 
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ably abated by draflic cathartics, lie took three ounces of a deception 
of foxglove (made by boiling one ounce of i!ic fi Jh leaves in a pint of 
water) every three hours, for two whole days ; it then began to vo- 
mit and purge him violently, and promoted a great flow of urine; he 
was by thefe evacuations completely emptied in tw<_h*e hours. After 
t wo or three months all thcle fymptoms returned, and were again 
' relieved by the ute of the foxglove; and thus in the ipacc of about 
tlnee vears he was about ten times evaluated, and continued all that 
time lus ulual potations : excepting at firfl, the medicine operated 
only by urine, and did not appear confiderably to weaken him — The 
bill time lie took it, it had no effect ; and a few weeks afterwards lie 
vomited a great quantity of blood, and expiicd. 


QUERIES. 

1. As the firfl fix of thefe patients had a due dilchargc of urine, 
and of the natural colour, was not the feat of the difeafe confined to 
fbme part of the thorax, and the f welling of the legs rather a fymp- 
tom of the obftruifted circulation of the blood, than of a paralyfis of 
the cellular lymphatics of thofe parts ? 

2. When the original difeafe is a general anafarca, do not the cu- 
taneous lymphatics always become paralytic at the fame time with the 
cellular ones, by their greater fympathy with each other ? and hence 
the paucity of urine, and the great, thirR, diftinguifh. this kind of 
dropfy ? 

3. In the anafarca of the lungs, when the difeafe is not very great, 
though the patients have confiderable difficulty of breathing at their 
firfl: lying down, yet after a minute or two their breath becomes cafy 
again; and the fame occurs at their firfl: rifing. Is not’this owing 
to the time neccflary for the fluid in the cells of the lungs to change 
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its place, io as the leaft to incommode refpiration in the new at- 
titude r 

4. In the dropfy of the pericardium dt not the patient hear th'- 
horizontal or perpendicular attitude with rqu ! ea ■ ? Does this cir- 
cumflance diflihguifh the droply of the pericardium from that of the 
lungs and of the thorax? 

5. Do the univerial fweats diftinguifh the dropfy of the pcricai dium, 
or of the thorax ? and thole, ^vhich cover the upper parts of the body 
only, the anafarca of the lungs ? 

0. When in the dropfy of the thorax, the patient endeavours to lie 
down, docs not the extravalated fluid comprcfs the upper parts of the 
bronchi 1, and totally preclude the accels of air to every part of the 
lungs; whilfl in the perpendicular attitude the inte'rior parts of the 
lungs only are com prefled ? Does not fomething flmilar to this occur 
in the anafarca of the lungs, when the difeafe is very great, and thus 
prevent thole patients alio from lying down ? 

7. As a principal branch of the fourth cervical nerve of the left 
fide, after having joined a branch of the third and of the lecond cer- 
vical nerves, descending between the fubclavian vein and artery, is 
received in a groove formed for it in the pericardium, and is obliged 
to make a confiderablc turn outwards to go over the prominent part 
efit, where the point of the heart is lodged, in its courfe to the dia- 
phragm ; and as tiieotht r plncnic nerve of the right fide has a ftraight 
conrfeto the diapliragm ; and as many other conliderable branches of 
this fourth pair of cervical neivvs are fpread on the arms; docs not a 
pain m the left arm difniguifh a difeafe of the pericardium, as in the 
angina p* ^toris, or in .the dropfy of the pericardium ? and docs not a 
pain or weal nefs in both arms difliftguifli the diopfy of the thorax ? 

? Do l ot t!ie droplies of the t it 0 r n x a 1 id pericardium frequently 
exile to- ether, and thus add to the uneeitainty and fatality of the 
(1 ilea it ? 


<;. Might 
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9. Might not the foxglove be fcrviccablc in hydrocephalus interim.-, 
in hydrocele, and in white l'wellings of the joint.; : 

VI. Of cold StVi’il/i. 

There has e been hiftorics given of chronical immoderate fw eat- 
ings, which bear feme analogy to the diabetes. I)r. W illis mentions a 
lady then living, whole fweats whci’c for many years lb profufe, that 
all her bed-clothes wcie not only modi cried, but deluged with them 
every night; and that many ounces, and lomctinus pints, of this 
fweat, were received in vcflcls properly placed, as it tricUed down her 
body. I Ic adds, .that lhc had great third, had taken many medicines, 
and lubmitted to various rules of life, and changes of climate, but 
dill continued to have thefe immodciate fweats. Plurmac. ration, 
do iudoie anglico. 

Dr. Willis has alio obferved, that the fudor anglicanus which ap- 
peared in England, in 1483, and continued till J551, was in Ionic 
relpccts limilar to the diabetes; and as Dr. Caius, who law this dil- 
calc, mentions the vifciditv, as well as the quantity of thefe fweats, 
and adds, that the extremities were often cold, when the internal parts 
were burnt up with heat and third, with great and ipeedy emaciation 
and debility : there is great reafon to believe, that the fluids w'erc ab- 

lbrbed from the cells of the body by the cellular and cyltic branches 

* 

of the lymphatics, and poured on the. ikiu by the retrograde motions 
of the cutaneous ones. 

bydenliam has recorded, in the ilationary ft;vcr of the year 1685, 
the viicid fweats flowing from the head, which were. probably from 
the fame iburce as thole in the lweating plague above mentioned. 

It is vciy common in drop lies of the ched or lungs to have the 
difficulty of breathing relieved by copious l weats, flowing from the 
head and neck. Air, P. about 50 years of age, had for many weeks 

VOL. 1. X X lx ' II 
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been afflicted with anafarca of his legs and thighs, attended with dif- 
ficulty of breathing ; and had repeatedly been relieved by fquill, other 
bitters, and chalybeates. — One night the difficulty of breathing became 
fo great, that it was thought he mull have expired ; but lo copious a 
fiweat came out hf his head and neck, that in a few hours lbme pints, 
b\ cfhmation, were wiped otl from thofc parts, and his breath was for 
a time relieved. This dvlpiuva and thcle fv. cats recurred at interval, 
and after borne weeks he coaled to exifh The Ik in of his head and neck 
lelt cold to the hand, and appeared pale at the time thcle iu eats llowi d 
lo abund.ii.t lv ; which is a proof, that they were produced by an inverted 
motion ot the abiorbents of thole paitc: for lucats, u hicli are the con- 
fequenceol an inerealed action of the fanguiicrmi:, 1\ llcm, are alu ays at- 
tended u it ii a warmth of the Ikin, greater than is natural, and a moie 
biorid colour; as the lweats from cxercilc, or thole that lucceed the cold 
fits ofngues. Can any one explain how thcle partial l weats fhould relieve 
the difficulty of breathing in anafarca, but by buppoling that the pul- 
monaiy branch of abiorbents drank up the fluid in the cavity ofthethu- 
lax, or in the cells of the lungs, and threw it on the lkin, by the retro- 
made motions of the cutaneous branch ? for, if wc could buppofe, that 
the inerealed ablion of the cutaneous glands or capillaries poured upon 
the ikin th;.-> fluid, prev ion fly abfoibcd from the lungs; why is not the 
whole furface of the body covered with fweatr why is not the Ikin 
warm? Add to this, that the lweats above mentioned were clammy 
or glutinous, which the cotulenled perjpirablc matter is not; whence 
it would feem to have been a different fluid from that of common 
perlpiration. 

Dr. Doblon,of Liverpool, has given a very ingenious explanation of 
the acid fweats^ which he obferved iif a diabetic patient — he thinks pait 
ot the chyle is leerdted by the fkin, and afterwards undergoes an ace- 
tous fermentation. — Can the chyle get thither, but by an inverted 
mUkin of the cutaneous lymphatics? in the bamc manner as it is car- 
ried 
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riedtothe bladder, by the inverted motions of the urinary lymphatics. 
Medic. Oblcrvat. and Enq. London, vol.v. 

Are not the cold Events in fome fainting fits, and in dying people, 
owing to an inverted motion of tlie cutaneous lymphatics? for in 
thcle there can be no increafed arterial or glandular action. 

Is the difficulty of breathing, arifing fiom analarea of the lungs, 
relieved by Evcats from the head and neck; wliild that difficulty ol 
b< entiling, which arifes from a drop/) of the thoiax, or pericardium, 
is never attended with thele Events of the head? and thence can thefe 
ditca/es be diftinguifliul from each other ? Do the periodic returns of 
nocturnal allium rile liom a temporary droply of the lungs, collected 
during their more torpid date in found fleep, and then re-ablorbed bv 
the vehement ellorts of the difordcred organs of refpiration, and car- 
ried off by the copious Events about tlie head and neck ? 

M ore extenfive and accurate difleotions of the lymphatic fyflctn 
arc wanting to enable us to unravel thefe knots of Icience. 


VII. Tranfutiotis of Matter , of Chyle , of Mi//:, of Urine. Operation 
of png ing Drugs applied externally. 


1. Tme tranllutions of matter from one part of the body to another, 
can only receive an explanation from the doctrine of the occafional re- 
trograde motions of fonic branches of the lymphatic fyffem: for how 
can mattei, abforhed and mixed with the whole mats offload, lie to 
hatlily collected again in any one part? and is it not an immutable 
law, in animal bodies, that eaclf gland can fccrctc no other, but its 
own proper fluid? winch is, in part, fabricated in the very gland by 
an animal procets, which it there undergoes: of thele purulent tranl- 
lations innumerable and very remarkable inflances are recorded.. • 

2. The chyle, which is Icon among the materials thrown up by vio- 

X x 2 . lent 
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lent vomiting, or in purging (tools, can only come thither by its 
having been poured into the bowels by the inverted motions of the 
ladtcals: for our aliment is not converted into chyle in the ftomachor 
inteflines by a chemical procels, but is made in the very mouths of 
thelactcals; or in the mclcnteiic glands; in the fame manner as other 
(ccrctcd fluids are made hv an animal procels in their adapted glands. 

Here a curious phenomenon in the exhibition of mercury is worth 
explaining: — If a moderate dole .ol calomel, a-, fix or ten giains, be 
f'vallcwcd, and within one or two days a cathaitic is given, a laliva- 
tmii is prevented : but after three or four days, a lalivation having 
eoinc on, repeated purges every day, fora wevk or two, arc required 
to eliminate the mercury from the conflitution. Igor this acrid me- 
tallic preparation, being abforbed by the mouths of the lacteals, con- 
tinues, for a time arrclled by the mefenteiic glands, (as the variolous 
or venereal poifotis fv/cll the fubaxillar or inguinal glands): which, 
during the operation of’ a cathartic, is returned into the inteflines by 
the inverted action of the huftcals, and thus carried out of the lyllcm. 

Hence we underltand the ule of vomits or purges, to thole who 
have (wallowed either contagious or poilonous materials, even though 
exhibited a day or even two days after luch accidents; namely, that 
bv the retrograde motions of the laiflcals and lymphatics, the material 
If ill arrefled in the melenteric, or other glands, may l c eliminated 
from the body. 

j. Many inflances cj milk and chyle found in ulcers are given by 
Haller, El. Phyuol. t. vii. p. 12* ay, which admit of 10 other expla- 
nation than by uippoling, that the chyle, imbibed by one branch of the 
abforbent lyflem, w.asVarricd to the ulcer, by the inveited motions of 

another branch of the fame lyflem. 

* " 

4. Mrs..P. 011 the fecond day after delivery, was leized with a vio- 
lent purging, in which, though opiates, mucilages, the bark, and 
teftacea were profu fely uled, continued many days, till at length Ihe 
recovered. During the time of this purging, no milk could be drawn 
‘ from 
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from her breads ; but the ftools appeared like the curd of milk broken 
into fmall pieces. In this cafe, was not the milk taken up from the 
follicles of the pertoral glands, and thrown on the inteftines, by a rc- 
trogreflion of the inteftinal afoforbents ? for how can wc for a moment 
iu lpcdl that the mucous glands of the intcllines could leparatc pure 
milk from the blood ? Doctor Smelly has obferved, th.it loofe {tools, 
hnixed with milk, which is curdled in the intdlincs, frequently re- 
lieves tlie turgelcency of the breads, of thole who fludioully repel 
their milk. Calcs in Midwifery, 43, No. 2. 

5. J. F. Meckel oblerved in a patient, whole urine was in fmall 
quantity and high coloured, that a copious fu eat under the arm-pits, 
of a perfectly urinous {moll, flained the linen ; which ccafed a ,r ain 
when the ulual quantity of urine was dileharged by tlie urethra. Here 
we mult believe from analogy, that the* urine was tirft lccreteil iu the 
kidneys, then re-abforbed by the in created action of the urinary lym- 
phatics, and lailly carried to the axilla’ by the retrograde motions of 
the lymphatic branches of thole parts. As in the j lundice it is ne- 
cclfwy, that the bile Ihould lird be Jccreted by the liver, and re-ab- 
forbed into the circulation, to produce the ycllowncis of the ikin ; as 
was formerly demondrated by the late Dr. Munro, (Edin. Medical 
JOllays) and if iu this patient the urine had been rc-ahlorhcd into the 
mats of blood, as the bile in the jaundice, w hv wa.-. it not detected iu 
other parts of the bod}', as well as in the arm-pits? 

6. Cathaitie ami vermifuge medicines applied externally to the ab- 

domen, fee m to be taken up by the cutaneous branch of lymphatics, 
and poured on the iutellmes hv the retrograde motions of the lacteals, 
without having puffed the circulation. * . 

For when the drad'C purges are taken by the mourli, they excite 
the lacteals of the intetiiues into retrograde motions, as appears from 
the chyle, which is found coagulated among the lances, as was (hewn 
above, (left. 2 and 4.) And as the cutaneous lymphatics are joined 
with the ladtcals of the inteftincs, by frequent anaftomofes ; it would 

be 



RETROGRADE ABSORBENTS. Sect. X3$IX. 8. 


34 * 

be more extraoidinary, when a ftrong purging drug, abforbed by the 
(kin, is cariic-J to the analtomofing branches ul the Kiel ceils unchanged, 
if it Ihould not excite them into ret; oaradc action as eiticacioulb', as 
if it was taken by the moutli, and mi*ed with the food of the lto- 
macli. 


( 

VIII. Cvcuinjhmccs l \ it 'Inch tJ\’ Ylutds, // at at r effu/ed by the retro- 
evade Motions oj the al jot bent VeljcL , ate diftnigajhed. 

r. \Yr. frequently obferve an imufu.il qinntity of mucuo or othei 
fluids in (omc dileafes, although the a ft ion of the’ glands, by which 
thole fluids are leparated froip the blood, is not unuiually incrcalcd ; 
but when the power of ablorption alone is diminilhed. Thus the ca- 
tarrhal humour from the noltrils of lome, who ride in troll v wCather; 
and \’ne tears, which run down the cheeks of thole, who have an ob- 
flruftion ol the punfta lacrymalia ; and tlic ichor of thole phagedenic 
ulcers, which are not attended with inflammation, are all iuftanccs of 
this circumJhmce. 

Thole fluids however are cafily diftinguifhed from others by their 
abounding in anunoniac.il or muriatic falts ; whence they inflame the 
circumjacent linn : thus in the catarrh the upper lip becomes red and 
fu elled from the aciimony of the mucus, and patients complain of 
the faltnefo of its talk-. The eyes and cheeks are red with the corro- 
five tears, and the ichor of tome herpetic eruptions erodes far and wide 
the contiguous pairs, and is pungently fait to the taltc, as Ionic pa- 
tients have iii formed me. 

Whilft, on the* contrary, thofe fluids, which are eflufed by the re- 
trograde aftion of the lymphatics, arc for the molt part mild and in- 
nocent; as water, chyle, and the natural mucus: or they take their 
properties from the materials prcvioully ablorbed, as in the coloured 
. * or 
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or vinous urine, or that located with afparagns, defcribed be- 
fore. 

2. Whenever the fccrction of any fl u i 1 1 is incicafed, there is at the 
fame time an increaled heat ii) the part ; for the fecrctcd fluid, as the 
bile, did not prcvioullv cxilt in the maL of blood, but 'a new combi- 
nation is produced in the gland. Now as folutions aie attended with 
cold, lo combinations are attended with heat; and it is prolnblc the 
film of the heat gi.en out by all the leeietcd fluids of animal bodies 
mar be tlie caufe el iheir general heat above that of the atmofpln. re. 

Hence the fluids derived from increafeil fccrction* are readilv diflin- 
guifhed from thole origin ltmg font the icrrogiadc mot cais of the 
lymph. itics: thus an inercale of heat either in the dilealed parts, or 
diiiuled over then hole body, is pciceptihle, when copious bilious 
llools are conlequent to an inflamed liver; or a copious mucous faliva- 
tion from the inflammatory angina. 

3. When .toy fecrctcd fluid is produced in an unufual quantity, 
and at the fame time the power of ablorption is increaled in equal |5ro- 
porti'Hi, not only the heat of the gland becomes more intenfe, but the 
ferret cxl fluid becomes thicker and milder, its thinner and fdinc pails 
being rc-ablorbcd : and thefc are dictinguifhablc both by their greater 
confluence, and bv their heat, from the fluids, which are eilufcd by 
the ictrograde motions of' the lymphatics ; a* is obfcrvable towards the 
termination or g<>norrhu\i, eatarrii, chincough, and in thole ulcers, 
which an; fed to abound with laudable pus. 

4. When chyle h oblervcd in flooisfor among the materials ejeft- 
ed by vomit, we may be confident it muff have been brought thither 
by the retrograde motions of the lacteals ; for chyle dpes not prcvioullv 
exifl amid the contents of the infeflines, but is made in the very 
mouths of the laf teals, as was before explained. 

3. When chyle, milk, or other extraneous fluids arc found in 
the urinary bladder, or in any other excretory receptacle of a gland; 
no one can for a moment believe, that thele have been collected from 

the 
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the mafs of blood by a morbid fecretion, as it contradicts all ana- 
logy. 

Auroa <1ui:k 

Mala fcrant cjucrcui 5 N.ircil'co floicat alnus? 

, l J in^uia corticihus iudent elciSba myriac ? 

VlRGII.. 


IX. Reitcgra.ij Matsons of Vegetable 'Juices. 

The uk arc bcfidcs foinc motions of the lap in vegetables, which 
bear analogy to our prelent fubjett ; and as the vegetable tribes are by 
many philolophers held to be inferior animals, it ihay be a matter ol 
curiofity at lead: to obferve, that their abforbent vcffels feem evidently, 
at times, to be capable of a retrograde motion. Mr. Penult cut off 
a forked branch of a tree, with the leaves on ; and inveiting one of 
the forks into a vellel of water, obferved, that the leaves on the other 
branch continued green much longer than thofe of a fimilar branch, 
cut oft from the fame tree ; which fhews, that the water from the 
vdTel was carried up one part of the forked branch, 1 ’ by the retrograde 
motion of its veffels, and fupplied nutriment fome time to the other 
part of the branch, which was out of the water. And *hc celebrated 
Dr. Hales found, bv numerous very accurate experiments, that the 
fap of trees role upwards during the warmer hours of the day, and in 
part defeended again during the cooler ones. Vegetable Statics. 

It is well known that the branches of widows, and of many other 
trees, will either take root in the earth or engraft on other trees, 
fo as to hav© their natural direction inverted, and yet flourifh with 
vigour. 

Dr. Hope has alfo made this pleafing experiment, after the manner 
of i/aies — he has placed a forked branch, cut from one tree, ereCt be- 
tween two others ; then cutting off a part of the bark from one fork 
8 ‘ applied 
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applied it to a fimilar branch of one of the trees in its vicinity ; and 
the fame of the other fork ; fo that a tree is Icon to giow ltifpended in 
the air, between two other trees ; which lupply their fuller friend 
with due nourifhment. , 

Miianturquc nwvas froaJcs, el noil fu u poriuU 

All thefe experiments clearly evince, that the juices of vegetables 
can occafionally pafs either upwards or downwards in their ablorbent 
lyflcrn of veflels. 


X. Objections anJwereJ. 

h 

Tiie following experiment, at fir ft view, would ieem to Invalidate 
this opinion of the retrograde motion’s of the lymphatic vefTels, in 
fomc difeafes. 

About a gallon of milk having been giving to an hungry fw.ine, he 
was fullered to live about an hour, and was then killed by a ftroke or 
two on his head with an axe.— -On opening his belly the ladtcals were 
well feen filled with chyle ; on irritating many of the branches of 
them with a knife, they did not appear to empty themfelves haftily ; 
but they did however carry forwards their contents in a little time. 

I then pafled a ligature round feveral branches of laftcals, and irri- 
tated them much with a knife beneath the ligature, but could not 
make them regurgitate their contained fluid into the bowels- 

I am not indeed certain, that the nerve was not at the fame time 
included in the ligature, and thus the lymphatic rendered unirritable 
or lifelefs; but this however is certain, that it is not any quantity of 
any ftimulus, which induces the veflels of animal bodies to revert 
their motions ; but a certain quantity of a certain ftimulus', as appears 
from wounds in the ftomach, which do not produce vomiting; ,and 
wounds of the iuteftines, which do not produce the cholera morbus. 
Vor.. I. Y y . ^ At 
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At Nottingham, a few years ago, two fhoemakers quarrelled, and 
one of them with a knife, which they ufe in their occupation, (tabbed 
his companion about the region of the ftomach. On opening the ab- 
domen of the wounded man after his dea^h the food and medicines 
lie had taken u ere in part found in the cavity of the belly, on the 
out fide of the bowels ; and there was a wound about halfaa inch long 
at the bottom of the ftomach ; which I fuppofe was difiended with 
liquor and food at the time of the accident; and thence w’as more li- 
able to be injured at its bottom: but during the whole time he lived, 
which was about ten days, he had no efforts to vomit, nor ever even 
complained of being lick at the ftomach ! Other cafes fimilar to this 
are mentioned in the philofophical tranla&ions. 

Thus, ifyou velhcatethc throat with a feather, nau'fea is produced; 
if you wound it with a penknife, pain is induced, but not ficknefs. 
So if the i'olcs of the feet of children or their armpits are tickled, 
convulfive laughter is excited, which ceafes the moment the hand is 
applied^ io as to rub them more forcibly. 

The experiment therefore above related upon the ladteals of a 
dead pig, which were included in a ftrifl ligature, proves nothing; as 
it is not the quantity, but the kind of ftimulus, which excites the 
lymphatic vcflels into retrograde motion. 


XI. The Caujes which induce the retrograde Motions of animal Vejfelsy 
and the Medicines by which the natural Motions are r e/lor ed. 


1. Such is the conftrudHon of animal bodies, that all their parts, 
which are fubjetfted to lei’s ftimuli than nature defigned, perfom their 
functions with lefs accuracy: thus, when too watery or too acefcent 
food is taken into the ftomach, indigeftion, and flatulency, and heart- 
burn fkcceed. 

■z. Another law of irritation, connate with our exiftence, is, that 

all 
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all thofe parts of the body, which have previoufly been expofed to ton 
great a quantity of i'uch ftimuli, as ftrongly ailed: them, become for 
fome time afterwards dilobedient to the natural quantity of their adapt- 
ed ftimuli. — Thus the eye#is incapable of feeing objects in an obfcure 
room, though the iris is quite dilated, after having* been expoled to 
the meridian fun. 

3. There is a third law of irritation, that all the parts of our bodies, 
which have been lately fubje&ed to lefs ftimulus, than they have been 
accuftomed to, when they are expofed to their ufual quantity of fti- 
mulus, are excited into more energetic motions: thus when we come 
from a dulky cavern into the glare of daylight, our eyes are dazzled; 
and after emerging from the cold bath, the lkin becomes warm and 
red. 

4. There is a fourth law of irritation, that all the parts of our 
bodies, which are fubjeCted to ftill ftronger ftimuli for a length of time, 
become torpid, and rcfule to obey even thefe ftronger ftimuli; aud 
thence do their offices very imperfectly. — Thus, if any otic looks 
earneftly for Ibme miniites on an area, an inch diameter, of red lilk, 
placed on a Iheet of white paper, the image of the lilk will gradually 
become pale, and at length totally vanilh. 

5. Nor is it the nerves of fenfe alone, as the optic and auditory 
nerves, that thus become torpid, when the ftimulus is withdrawn or 
their irritability deertafed ; but the motive mul'cles, when they arc 
deprived of their natural ftimuli, or of their irritability, become torpid 
and paralytic; as is feen in the tremulous hand of the drunkard in a 
morning; and in the awkward ftep of age. 

The hollow mufcles alio, of which the various veflels of the body 
are conftruCied, when they arc ‘deprived of their natural ftimuli, or of 
their due degree of irritability, not only become tremulous, as the a;- 
terial pulfations of dying people; but alio frequently invert their 
motions, as in vomiting, in hyfteric luftbeatious, and diabetes above 
deferibed. 

Vy 2 
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I muft beg your patient attention, for a few moments whilft I en- 
deavour to explain, bow the retrograde aftions of our hollow mufcles 
arc the confequence of their debility ; as the tremulous aftions of the 
folic! mufcles are the confequencc of their, debility. When, through 
fatigue, a mu (cle can act no longer; the antagonift mufcles, either by 
their inanimate elafticity, or by their animal action, draw the limb 
into a contrary direction : in the folid mufcles, as thole of locomotion, 
their actions are afl'oeiated in tribes, which have been accuftomcd to 
fynchronous action only ; hence when they are fatigued, only a fingle 
contrary effort takes [dace ; which is either tremulous, when the fa- 
tigued mufcles are again immediately brought into aftion ; or it is a 
pandiculation, or flretching, where they are not immediately again 
brought into aftion. 

Now the motions of the hollow mufcles, as they in general pro- 
pel a fluid along their cavities, arc afl'oeiated in trains, which have 
been accuftomcd to fucceflive aftions : hence when one ring of luch 
a mtlTcle is fatigued from its too great debility, and is brought into 
retrograde aft ion, the next ring from its aflociation falls fucceflively 
into retrograde aftion ; and fo on throughout the whole canal. See 
Scft. XXV. 6. ' ‘ 

6. But as the retrograde motions of the ftomach, rcfophagus, and 
fauces in vomiting are, as it were, apparent to the e/e; wc fhall 
confider this operation more minutely, that the flmilar operations 
in the more recondite parts of our fyflom may be caficr underftood. 

From certain naufeous ideas of the mind, from an ungrateful tafte 
in the mouth, or from foetid fmells, vomiting is fometimes inflantly 
excited ; or even from a flroke on the head, or from the vibratory 
motions of a fhip; all which originate from aflociation, or fympathy. 
Sec Seft. %X. on Vertigo. 

But when the flomach is fubjefted to a lefs ftimulus than is na- 
tural,* according to the firft law of irritation mentioned above, 
its motions become difturhed, as in hunger; firfl pain is produced, 

. ‘ then 
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then licknets, and at length vain cubrls to vomit, as many autlus; 
inform us. 

But when a great quantity- of wine, or of opium, is h\ allowed, 
the retrograde motions of the ltomaeh do not occur tiii .ificr fcvcial 
minutes, or even hours; for when the power of to. ftrong a llimulua 
ccafes, according to the fecond law of irritation, mentioned above, 
the periftultic motions become tremulous, and at length retrograde; 
as is well known to the drunkard, who on the next morning lhii 
licknels and vomitings. 

When a ftill greater quantity of wine, or of opium, or when nau- 
feous vegetables, or ftrong bitters, or metallic lalts, are taken into the 
flomach, they quickly induce vomiting; though all tliefe in lefs 
doles excite the ftomach into more energetic action, and ftrengthen 
the digeftiou ; as the flowers of chamomile, and the vitriol of zinc : 
for, according to the fourth law of irritation, the floinach will not 
long be obedient to a ftimulus l'o much greater than is natural; but 
its adtion becomes firft tremulous anil then retrograde. 

7. When the motions of any veflels become retiograde, lei's heat 
of the body is produced; for in paroxyfms of vomiting, of hyllcric 
affedtions, of diabetes, of afthma, the extremities of the body are cold : 
hence we may conclude, that thefo fymptoms arile from the debilirv 
of the parts in adtion ; for an incrcafe of mulcular action is always 
attended with increale of heat. 

8. But as animal debility is owing to defedt of ftimulus, or to dcfcdl 

of irritability, as Ihewn above, the method of cure is ealily deduced : 
when tlie valcular mufclcs are not excited into their due action by 
the natural ftirnuli, we Ihould exhibit thole medicines, which poilcls a 
Hill greater degree of ftimulus ; amongft thefe arc the fuerids, the vo- 
latiles, aromatics, bitters, metallic lalts, opiates, wine, which indeed 
Ihould be given in lmall dofes, and frequently repeated. To thelc 
Ihould be added conftant, but moderate excrcile, clwci fulnefs of naind, 
and change of country to a warmer climate; and peilups occafionally 
the external ftimulus of Millers. ’ . 
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It is alfb frequently ufeful to diminifh the quantity of natural 
flimulus for a lliort time, by which afterwards the irritability of 
the fy Item becomes increafed ; according to the third Jaw of irritation 
above-mentioned, hence the life of baths fomewhat colder than ani- 
mal heat, anJ of equitation in the open air. 

The catalogue of df cafes owing to the retrograde motions of lymphatics 
is ha c omitted , as it will appear in the Jecond volume of this work. 
''The following is the conclnfion to this thejis of Mr. Charles 
Darwin. 

Thus have I endeavoured in a concife manner f to explain the nu- 
merous difeafes, which deduce their origin from the inverted motions 
of the hollow mulelcs of our bodies : and it is probable, that Saint 
Vitus’s dance, and the ftammering of fpecch, originate from a fimilar 
inverted order'of the afl'oeiated motions of fome of the folid mulcles ; 
which, as it is foreign to my pr.cfcnt purpofe, I ffiall not here difeufs. 

J beg, illuftrious profeflors, and ingenious fellow-ftudcnts, that 
you w ill recollect how difficult a talk 1 have attempted, to evince the 
retrograde motions of the lymphatic veflels, when the veflcls them- 
lclves for fo many ages efcapcd the eyes and glaflcs of philofophcrs : 
and if you arc not yet convinced of the truth of this theory, hold, I 
entreat you, your minds in fuipcnle, till Anatomy draws her fword 
with happier omur,, cuts alundcr the knots, which entangle Phy- 
siology; and, like an augur infpefling the imtnokited vidtim, an- 
nounces to mankind the wifdom of HEAVEN. 
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SECT. XXX. 

PARALYSIS Or TIIE LIVER AND KIDNEYS. 


Bile-dufts lefs irritable after having been Jlimulated much. 2. Jaundice from 
paralyfis of the bile- dulls cured by eleflric (hocks. 3. From bile -ft ones. Expe- 
riments on bile-ftonis. Oil vomit. 4. Palfy of the liver, two cafes. 5. Schir- 
roftty of the liver. 6 . Large livers of geefe. II. Paralyfis of the kidneys. 
III. Story of Prometheus. * 


1. FROM the ingurgitation of fpirituous liquors into the ftorii'rtch 
and duodenum, the termination of the common bile-dud in that 
bowel becomes ftimulated into unnatural adion, and a greater quan- 
tity of bile is produced from all the fecretory vcfiels of the liver, by 
the affociation of their motions with thofe of their excretory duds ; 
as has been explained in Sedion XXIV. and XXV. but as all parts 
of the body, that have been afleded with {Longer ftimuli for any 
length of time, become lefs fufceptible of motion, from their natural 
weaker ftimuli, it follows, that the motions of the fecretory veflels, 
and in confequencc the fecretion of bile, is lefs than is natural during 
the intervals of fobriety. 2. If this ingurgitation.of fpirituous liquors 
has been daily continued .in confiderable quantity, and is then fud- 
denly intermitted, a languor or paralyfis of the comfnon bile-dud is 
induced ; the bile is prevented from being poured into the inteftines ; 
and as the bilious ablorbcnts arc Simulated into ftronger adion by ,it3 
accumulation, and by the acrimony or vifeidity, which it acquires by 

delay, 
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delay, it isabloibed, and carried to the receptacle of the chyle ; or 
othcrwile the lecrctory veflcls of the liver, by the above-mentioned 
(tunulus, invert their motion's, and regurgitate their contents into 
the blood , as iumetimes .happens to the* tears in the lachrymal lack, 
iu“ Seed. XXIV. 2. 7. and one kind of jaundice i,-> brought on. 

'1 here is realon to believe, that the bile is raoft frequently returned 
into the: circulation by the inverted motions of thefe hepatic g! uub, 
lor the bile docs not feem liable to be abforbed by the lymphatic-, 
for it leaks through the gall-du&s, and is frequently found in the 
cellular membrane. This kind of jaundice is not generally attended 
with pain, neither at the extremity of the hile-ducl, where it cntei 
the duodenum, nor on the region of the gall-bladder. 

Mr, S. a gentleman between 40 and 50 years of age, had had the 
jaundice about fix weeks, without pain, ficknefs, or fever ; and had 
taken emetics, cathartics, mercurials, bitters, chalybcatcs, efTential 
oil, and ether*, without apparent advantage. On a fuppolition that 
the ohftruclion of the bile might be owing to the paralyfis, or torpid 
action of the common bile- dud, and the Rimulants taken into the 
lfomach feeming to have no effeff, I direfted half a (core fmart 
dearie (hocks from a coated bottle, which held about a quart, to 
be palled through the liver, and along thecourfe of the common gall- 
dmft, as near as could he gucflcd, and on that very day the (fools 
became yellow ; he continued the elc&ric (hocks a few days more, 
and his ikin gradually became clear.* 

3. The bilious vomiting and purging, that affe&s fome people by 
intervals of a few weeks, is a Ids degree of this difeafe ; the bile-duft 
is lefs irritable than' natural, and hence the bile becomes accumulated 
in the gallbladder, and hepatic drifts, till by its quantity, acrimony or 
vifeidity, a greater degree of irritation is produced, and it is (uddenly 
evacuated, or laftly from the abforptioh of the more liquid parts of 
t labile, the remainder becomes inlpiflated, and chryftallizes into 

mafles 
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maflcs too large to pafs, and forms another kind of jaundice, where 
the bilc-du& is not quite paralytic, or has regained its irritability. 

This difeafe.is attended with much pain, which at firft is felt at the 
pit of the ftomach, exa&Iy in the centre of the body,, where the bile- 
du£t enters the duodenum; afterwards, when the lrze of the bile- 
ftoues increafe, it is alfo felt on the right fide, where the gall-bladder 
is fituated. The former pain at the pit of the ftomaeh recurs by in- 
tervals, as the bile-ftone is pulhed againfi: the neck of the du6i ; like 
the paroxyfms of the ftone in the urinary bladder, the other is a more 
dull and conftant pain. 

Where thefe bile-ftones arc too large to pafs, and the bile-duds 
poilefs their fenfibility, this becomes a very painful and hopelefs 
difeafe. I made the following experiments with a view to their 
chemical folution. 

Some fragments of the fame bile-ftone were put into the weak 
fpirit of marine fait, which is fold in the (hops, and into folution of 
mild alcali; and into a folution of cauftic alcali; and into oil of tur- 
pentine; without their being diflolved. All thefe mixtures were 
after fome time put into a heat of boiling water, and then the oil of 
turpentine diflolved its fragments of bile-ftone, but no alteration 
was produced upon thofe in the other liquids except fome change of 
their colour. 

Some fragments of the fame bile-flone were put into vitriolic 
aether, and were quickly diflolved without additional heat. Might 
not aether mixed with yolk of egg or with honey be given advan- 
tageoufly in bilious concretions ? , 

I have in two inftances feen . from 30 to 50 bile-ftones come 
away by ftool, about the fize of large peas, after having given fix 
grains of calomel in the evening, and four ounces of oil of almonds 
or olives on the fuccceding morning. I have alfo given half a pipt .of 
good olive or almond oil as an emetic during the painful fit, and 

Vol. I. Z z * , repeated 
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repeated it ill half an hour, if the fi rft did not operate, with frequent 
good elFeft. 

4. Another difeafe of the liver, which I have feveral times ob- 
l'ei ved, conlifts in the inability or paralylis of the fecretory velFels. 
This difeafe has generally the fame caufe as the preceding one, the 
too frequent potation of fpirituous liquors, or the too fudden omiflion 
of them, after the habit is confined ; and is greater or lefs in propor- 
tion, as the whole or a part of the liver is affected, and as the inability 
Or paralyfis is more or lefs complete. 

This paliy of the liver is known from thefe lymptoms, the pa- 
tients have generally palled the meridian of life, have drank fer- 
mented liquors daily, but perhaps not been opprobrious drunkards ; 
they lofe their appetite, then t^eir flefh and llrengtfi diminilh in con- 
fequence, there appears no bile in their llools, nor in their urine, nor 
is any h^rdnels or fwelling perceptible on the region of the liver. 
But what is pcouliar to this difeafe, and diftinguilhes it from all others 
at tKe firfl: glance of the eye, is the bombycinous colour of the lkin, 
which, like that of full-grown filkworms, has a degree of trans- 
parency with a yellow tint not greater than is natural to the ferum ot 
the blood, - 5 

Mr. C. and Mr. B. both very ftrong men, between 50 and 60 
years of age, who had drank ale at their meals inftead of Small beer, 
but were not reputed hard-drinkers, Suddenly became' weak, loft 
their appetite, flelh, and ftrength, w|th all the lymptoms above enu- 
merated, and died in about two months fronvthe beginning of their 
malady. Mr. C. became anafarcous a few days before his death, and 
Mr. B. had frequent and great haemorrhages from an iflue, and fome 
parts of his mouth, a few days before his death. In both thefe calcs 
calomel, fitters and chalybeates were repeatedly uled without effect. 

One of the patients deferibed above, Mr. C, was by trade a 
phimberj, both of them could digeft no food, and died apparently for 
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want of blood. Might not the transfufion of blood be ufed in thefe 
cafes with advantage? 

5* When the paralyfis of the hepatic glands is lefs complete, or lefs 
univerfal, a fchirrofity of fome part of the' liver is induced ; for the 
lecretory veflels retaining fome of their living power take up a fluid 
from the circulation, without being fufflciently irritable to carry it 
forwards to their excretory du£ts> hence the body,, or receptacle <jf 
each gland, becomes inflated, and this diftenfion increafes, till by its 
very great ftimulus inflammation & produced, or till thole parts of 
the vifeus become totally paralytic. This diieafe is diflinguit^able 
from the foregoing by the palpable harduefs or largenefs of the liver ; 
and as the hepatic glands are not totally" paralytic, or the whole liver 
not affeCted, fome bile continues to be made. The inflammations of 
this vifeus, confcquent to the fchirnmty of it, belong to the’ difedfes 
of the fenfitivc motions, and will be treated of hereafter. r * Vl1 

6. The ancients are faid to have poflefled an art of incre&fing the 

livers of geefe to a fize greater than the remainder of tHe goofe. 

Martial. 1 . 13. epig. 58. — This is faid to have been done by fat and 

fig?. Horace, 1 . 2. fat. $. — Juvenal fets thefe large livers before an 

epicure as a great rarity. Sat. 5. 1 . 114; and Pcrlius, fat. 6. 1. 71. 

Pliny lays thefe large gooie-livers were foaked in mulled milk, that 

is, I fuppofe, milk mixed with honey and wine ; and adds, “ that it 

is uncertain whether Scipio Metellus, of confular dignity, or M. 

Scllius, a Roman knight, was the great difeoverer of this excellent 

dilh.” A modern traveller, f believe Mr. Brydone, aflerts that the 

& • * 

art of enlarging the livers of geefe ftill exifls in Sicily; and it is to 
be lamented that he did not import it into his native country, as fome 
method of affcCting the human. liver might perhaps have been Col- 
lected from it ; bolides the honour he might havc.acquircd in improv- 
ing our giblet pics. .* 

Our wiler caupones, T am told, know how to fatten their fowl- - , 
-\< well as their geefe, for the I ondon maikcts, by mixing gin in Read 

/ 7 2 , " oi 
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of figs and fat with their food ; by which they are faid to become 
fleepy, and to fatten apace, and probably acquire enlarged livers; as 
the fvvine are aflertcd to do, which are fed on the fediments of barrels 
in the diftilleries ; and wliich fo frequency obtains in thofe, who in- 
gurgitate much kle, or wine* or drams. 

II. The irritative difeafes of the kidneys, pancreas, fpleen, and 
other glands, are analogous to thofe of the liver above deferibed, 
differing only in the confequences attending their inability to a&ion. 
For inftance, when the fecretory veffels of the kidneys become dif- 
Obedient to the ftimulus of the pafling current of blood, no urine is 
feparated or produced by them » their excretory mouths become filled 
with concreted mucus, or calculus matter, and in eight or ten days 
flupor and death lupervenes in confequence of the retention of the 
feculent part of the blood. 

This difeafe in a (lighter degree, or when only a part of the kidney 
is affe&ed, is fuc.ceeded by partial inflammation of the kidney in con- 
fequence of previous torpor. In that cafe greater actions of the 
fecretory veffels occur, and the nucleus of gravel is formed by the in- 
flamed mucous membranes of thetubuli uriniferi, as farther explained 
in its place. ' T 

This torpor, or paralyfis of the fecretory veffels of the kidneys, 
like that of the liver, owes its origin to their being prc’ ioufly habi- 
tuated to too great ftimulus; which in this country is generally 
owing to the alcohol contained in ale or wine ; and hence mu ft be 
regiftered amongft the difeafes ovVing to inebriety ; though it may be 
caufed by whatever occafionally inflames the kidney ; as too violent 
riding on horfeback,. or the cold from a damp, bed, or by fleeping 
on the cold ground ; or perhaps by drinking in general too little 
aqueous fluids. 

III. I (hall conclude this feftion on the difeafes of the liver induced 
by fpirituous liquors, with the well known ftory of Prometheus, 
which feems indeed to have been, invented by phyficians in thofe 

• ancient 
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ancient times, when all things were clothed in hieroglyphic, or in 
fable. Prometheus was painted as ftealing fire from heaven, which 
might well reprefent the inflammable fpirit produced by fermentation ; 
which may be faid to animate or enliven the man of clay : whence 
the conquefts of Bacchus, as well as the temporary mirth and noife of 
his devotees. But the after punilhtnent of thofc, who Real this ac- 
-curfed fire, is a vulture gnawing the liver ; and well allegoriles 
the poor inebriate lingering for years under painful hepatic dif- 
eafes. When the expediency of laying a further tax on the diftilla- 
tion of fpirituous liquors from grain was can vailed before the Houle 
of Commons fome years ago, it was faid of the diftillers, with great 
truth, “ They take the bread from the people , and cowvqJ it into poifon /’* 
Yet is this manufactory of difeafe permitted to continue, as appears by 
its paying into the treafury above 900,0130/. near a million of money 
annually. And thus, under the names of rum, brandy, gin, whilky v 
ufquebaugn, wine, cyder, beer, and porter, alcohol ’is become the 
bane of the Chriftian world, as opium of the Mahometan. 

Evoe 1 parce, liber? 

Farce, jyavi metuendc thirfo ! 

Hon. 
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SECT. XXXf. 

OF TEMPERAMENTS. 

I. The temperament of decreafed irritability kno wn by weak pulfe , large pupils of the 
eyes, cold extremities . Are generally fuppofed to be too irritable. Bear pain 

better than labour. Natives of North-America contrafted with tbofe upon the 
coajl of Africa. Narrow and broad Jhouldered people. Irritable conftitutions 
* bear labour better than pain. II. Temperament of increased fenfibility. Liable 

to intoxication, to inflammation, heemontoe, gutta ferena, enthiifiafm, delirium, 
reverie. Thefe conftitutions are indolent to voluntary exertions, and dull to irri- 
tations. The*natives of South-America, and brute animals of this temperament . 
Til. Of increafed voluntarily •, thefe are Jubjebi to locked jaw, convulfoons , epilepfy , 
mania. Are very ablive, bear cold, hunger, fatigue. Are failed to great exer- 
tions. This temperament diftinguijhes mankind from other animals. IV. OJ 
increafed ajfociation. Thefe have great memories , are liable to quartan agues, 
and Jlronger fympatbies of parts with each other. V. Change of temperaments 
into one another. 


ANTIENT writers have fpoken much of temperaments, but 
without fufficient prccifion. 'By temperament of the fyfiem (hould 
be meant a permanent predifpofition to certain clafies of difeales : 
without this definition a temporary predifpofition t<^ every diftimff 
malady might be termed a tempeVament. There arc feyar kinds ol 
conftitution, which permanently deviate from good health, and are 
perhaps fufficicntly marked to be diftinguilhed from each other* and 
cbnftitute the temperaments or predifpofitions to the irritative, leiu. - 
tivePvoluniary, and aflociate clafies of difeafes. 


I. The 
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I. Temperament of decreafed Irritability. 

The difeafcs, which are'caufed by irritation, mofl» frequently ori- 
ginate from the defect of it; for thofe, which are immediately owing 
to the excefs of it, as the hot fits of fever, are generally occafioned 
by an accumulation of fenforial power in confequence of a previous, 
defed of irritation, as in the preceding cold fits of fever. Whereas 
the difeafes, which arc caufed by fenfation and volition, moft fre- 
quently originate from the cxcefs of thofe fenforial powers, as will 
be explained below. 

The temperament of decreafed irritability appeaflTfrbm the follow- 
ing circumftances, which fihew that the mufcular fibres or organs of 
lenfe are liable to become torpid or quiefeent from lefs, defied of fti- 
mulation than is produdive of torpor or. quiefeeneq ia other, con- 
ftitutions. 

i. The firft is the weak pulfe, which in fome conftitutions is at 
the fame time quick. 2. The next moft marked criterion of this tem- 
perament is the largenefs of the aperture of the iris, or pupil of the 
eye, which has been reckoned by fome a beautiful feature in the fe- 
male countenance, as an indication of delicacy, but to an experienced 
oblerver it is an indication of debility, and is therefore a defed, not 
an excellence. The third moft marked circumftanqe in this confti- 
tution is, that the extremities, as the hands and feet, or nofc ami 
ears, are liable to become cold and pale in fituations in refped to 
warmth, where thofe of greater ftrength arc not affeded. Thofe 
of this tenjperament are fubjed to hyftcric affedipns, nervous fevers, 
hydrocephalus, fcrophula, and confumption, and to all other difeafes 
of debility. 

, -'Th'ofe, who poflfefs this kind of conflitution, are popularly '>fup- 
oofed to be more irritable than is natural, but arc in reality lefs fo. 

* This 
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This miftake hat aiil'cu from their generally having a greater quick- 
nefs of pulfe, as explained in Sect. XII. 1. 4. XII. 3. 3. ; but this fre- 
quency of pull'e is not neccflary to the temperament, like the debility 
of it. 

Pcrfons of this temperament arc frequently found amongft the 
fofter fex, and amongft: narrow-fhouldercd men ; who are laid to bear 
labour worfe, and pain better than others. This laft circumitance is 
fuppofed to have prevented the natives of North America from hav- 
ing been made flaves by the Europeans. They are a narrow- 
ihouldcred race of people, and will rather expire under the laftj, than 
be u'.He to labour. Some nations of Alia have fmall hands, as may 
be feen by the ljandles of their feymetars ; which with their narrow 
{boulders flaew, that they have not been accuftomed to fo great la- 
bour with their hands and arms, as the European nations in agricul- 
ture, and thofe on the coafts of Africa in fwimming and rowing. 
Dr. Maningham, a popular accoucheur in the beginning of this 
century, obferves in his aphorifms, that broad-fhouldered men pro- 
create broad- Ihouldcred children. Now as labour ftrengthens the 
mufcles employed, and increafes their bulk, it would feem that a few 
generations of labour or of indolence may in this’refpeft change the 
form and temperament of the body. 

On the contrary, thofe who are happily poftefied of a great degree 
of irritability, bear labour better than pain ; and are ftrong, a£tive, 
and ingenious. But there is not properly a temperament of in- 
creal'ed irritability tending to difeafe, becaufe* an ircreafed quantity 
of irritative motions generally induces an increafe of pleafure or pain, 
as in intoxication,* or inflammation; and then the nelv motions are 

1 » 

the immediate cqnfequences of increafed fenfation, not bf increa fed 
irritation 5 which have hence been fo perpetually confounded with 
each other. 


JI. temperament 
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II. Temper ament of Senfibility. 

I 

There is not properly a temperament, or preditpofition to difeafe, 
from decreaied lenlibility, lincc irritability and not lenlibility is im- 
mediately ncccllary to bodily health. Hence it is the excels of fen- 
fation alone, as it is the defed of irritation, that mod frequently pro- 
duces difeafe. This temperament of increafed lenlibility is known 
from the increafed adivity of all thole motions of the organs of fenfe 
and mufcles, which are exerted in confequencc of plea lure oj^paiu, 
as in the beginning of drunkennefs, and in inflamm atorvJ evcr. Hence 
thofe of this conftitution are liable to inflammatory difeafes, as hepa- 
titis ; and to that kind of conlumption* which is hereditary, and com- 
mences with flight repeated hoemoptoe. They have high-coloured 
lips, frequently dark hair and dark eyes with large pupils, and are in 
that cafe lubjcd to gutta fereoa. They are liable to cnthufialm, de- 
lirium, and reverie. In this laft circumllance they are liable to flail 
at the clapping of a door; becaufc the more intent any one is on the 
palling current of his ideas, the greater furprifo he cxpci iencea on 
their being diflevered by fomc external violence, as explained in 
feet. XIX. on reverie. 

As in thele conftitutions more than the natural quantities of fen- 
litivc motions are produced by the increafed quantity of leofition 
cxilling in the habit, *it follows, that the irritative motions will be 
performed in l’ome degree with lei's energy, owing to the great ex- 
penditure of-fenlorial power on the fenfltivc ones. Hence thofe of 
this temperament do not attend to flight ftimulalipri.-., as explained in 
Scdt. XIX. jJut when a ftimulus is fo great as to excite fcnlation, it 
p rodu ces gi eater fenfitive adions of the lyflcm thm in others; fuch 
as delirium or inflammation. Hence they arc liable to be ablbnt in 
company ; fit or lie long in one pofturc ; and iq winter have the ikin 
\'ot, 1 . 3 A * of 
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of their legs burnt into various colours by the fire. Hence alfo they 
are fearful of pain ; covet mufic and deep ; and delight in poetry and 
romance. 

As the motions in confequence of fenfation arc more than natural, 
it alfo happens from the greater expenditure of fenforial power on 
them, that the voluntary motions are 1 els eafily exerted. Hence the 
fubjedts of this temperament are indolent in refpedt to all voluntary 
exertions, whether of mind or body. 

A race of people of this del'cription feems to have been found by 
the Spaniards in the iflands of America, where they fird landed, ten 
or whom are faid not to have confumcd more food than one Spaniard, 
nor to havc’bc?. , .\j'apable of more than one tenth of the exertion of a 
Spaniard. Robertfon’s Hiftory. — In a date fimilar to this the greated 
part of the animal world pals their lives, between deep or inadtivc 
reverie, except when they are excited by the call of hunger. 


III. The Temperament of increafed Voluntarity. 

Those of this conditution differ from both the lad mentioned in 
this, that the pain, which gradually fubfides in the fird, and is pro- 
ductive of inflammation or delirium in the fccond, is in this fucceeded 
by the exertion of the mufclcs or ideas, which are mod frequently 
connected with volition ; and they arts thence fubjedt to locked jaw, 
convulfions, epilepfy, and mania, as explained in Sect. XXXIV. Thofc 
of this temperament attend to the flighted irritations or fenlations, 
and immediately exert themfelves to obtain or avoid the objects of 
them they can {it* the fame time bear cold and hunger better than 
others, of which Charles the Twelfth of Sweden was an indance. 
They arc fuited and generally prompted to all great exertions .of ce- 
nius'or labour, as their defires are more extenfive and more vehement, 
and*their powers of {mention and of labour greater. It is this facility 

of 
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of voluntary exertion, which diftinguiffics men from brutes, and which 
has made them lords of the creation. 


IV". The Temperament nf increafeJ Affectation. 


This conftitution confifts in the too great facility, with which the 
fibrous motions acquire habits of aifociation, and by which thefe af- 
iociations become proportionably ftronger than in thofe of the other 
temperaments. Thofe of this temperament are flow in vol untary 
exertions, or in thofe dependent on fenfation, or on irritation/TIencc 
great memories Rave been Arid to be attended witfFfelsfenfe and lefs 
imagination from Ariftotle down to the.prefent time ; for by the word 
memory thefe writers only underftood the unmeaning repetition of 
words or numbers in the order they were received, without any vo- 
luntary efforts of the mind. 

In this temperament thofe affociations of motions, which are com- 
monly termed fympathies, adt with greater certainty and energy, as 
thofe between difturbed vifion and the inverfion of the motion of the 


ftomach, as in fea-ficknefs; and the pains in the (houlder from hepatic 
inflammation. Add to this, that the catenated circles of actions arc of 
greater extent than in the other conftitutions. Thus if a ftrong vo- 
mit or cathartic be exhibited ip this temperament, a fmaller quantity 
will produce as grcat*an effedl, if it be given fome weeks afterwards ; 
whereas in other temperaments this is only to be expedled, if it be 


exhibited in a few days after the firft dofe. Hence quartan agues arc 
formed in thofe of this temperament, as explained in Sedtion ^^XII. 
on difeafes from irritation, and other intermittents* arc liable t0 recur 
from flight caufcs many weeks after they have been cured by the 
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V. The fir/T: of thefc temperaments differs from the ftandard of 
health from defect, and the others from excels of ienforial power ; 
but ir lomctimes happens, that the fame individual, from the changes 
introduced into his habit by the different, lea Tons of the year, mode', 
or periods of life, or by accidental difeafes, p-ilfcs from one of thefc 
temperaments to another. Thus a long life of too much fermented 
liquor produces the temperament of in created fcnfibility ; great indo- 
lence and lolitude that of decrcafed irritability; and want of the in- 
ceflaries of life that of increafcd voluntarity. 


SECT, 
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DISEASES OF IRRITATION. 


I. Irritative fevers with firong pulfe. With weak pulfe. Symptoms of fever. 
Their farce. II. i . Shriek pulp is owing to decrcajed irritability. 2. Not in 
Peep or in apoplexy. 3. From inanition. Owing to deficiency of fnfrudopy^g^ 
III. 1. Caufis of fever. From defeat of heat. Heat fromf^Mmis. Pain 
of cold in the loins and forehead. a. Great expenfe of fenjofuu power in the vital 

motions. Immcrfton in cold water. Succeeding glow of heat. Difficult refpi- 
ralion in cold bathing explained. Why the cold bath invigorates. Bracing and 
relaxation are mechanical terms. 3. LJes of cold bathing. # Ufes of cold air in 
fevers. 4. slguc fits from cold air. I Thence their periodical returns. [V. De- 

feT of diftention a caufe of fever. Deficiency of blood. Transfufion of blood. 
V. 1 . Deficit of momentum of the blood from mechanic Jlimuli. a. dir injelied 
into the blood-vc(J'els. 3. Exercife increafes the momentum of the blood. 4. Some- 
times bleeding increafes the momentum of it. VI. Influence of the fun and moon 
on di [cafes. The chemical Jlimulus of the blood. Mcnjlr nation obeys the luna- 
tions. If 1 cries. VII. pm fence of large glands a caufe of fever. Swelling of 

the prxcordia. VIII. Other canfes of quiefence , as hunger , bad air, fear, 
anxiety. IX. \. Symptoms of tpe cold fit. 2. Of the hot fit. j. Second cold 
fit why. 4. Inflammation introduced , or delirium, orfiupor. X. Recapitulation. 
Fever not an effort of nature to relieve herj'e/f. Doflrine of fpaftn. 


I. WHEN the contra&ilc fidfcs of the heart and arteries perform 
a greater number of pulfations in a given time, and move through a 
greater area at each puliation, whether thefc motions are occafioued 
by the Rimulus of the acrimony or quantity of the blood, or by their 
afiociation with other irritative motions, or by the incrcafcd irritability 

of 
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of the aiteiul lyftcm, that is, by an increafed quantity of fenforial 
power, one kind ot fever is produced; which may be called Synocha 
iiritativa, or Fcbiio irritati va pulfu forti, or irritative fever with ftrong 
pulle. t 

When the contractile Tides of the heart and arteries perform a 
greater number of puMations in a given time, but move through a 
much Ids area at each puliation, whether thefe motions are occalioncd 
by d efedl of their natural ftimulq or by the defect of other irritative 
motions with which they are affect a ted, or from the inirritability of 
the arterial lyftcm, that is, from a decrealed quantity of fenforial 
no^v.eig another kind of fever arifes ; which may be termed, Typhus 
irritativus,‘ i" s Febris ii ritativa pulfu debili, or irritative fever with weak 
pulfc. The former of thefe fevers is the fynocha of nofologifts, and 
the latter the typhus mitior, or nervous fever. In the former there 
appears to be an increafe of fenforial power, i*i the latter a deficiency 
of it; which is fhewn to be the immediate caufe of ftrength and 
weakfiels, as defined in Sedt. XII. 1. 3. 

It Ihould be added, that a temporary quantity of ftrength or debility 
may be induced by the defedt or excefs of ftimulus above what is 
natural ; and that in the fame fever debility always exijls during the 
cold fit , though Jirength does not always exif during the hot fit. 

Thefe fevers are always connected with, and generally induced by, 
the difordered irritative motions of the organs of fenfe, cr of the in- 
teftinal canal, or of the glandular fyftem, or of the abforbent fyftem ; 
and hence are always complicated with fome *br many of thefe dif- 
ordered motions, \yhich are termed the fymptoms of the fever, and 
■which compofc the great variety in thefe difeafes. 

The! irritative fevers both with ftrong and with weak pulfe, as well 
as the fenfitive fevers with ftrong and with weafe; pulfe, which are to 
be dclcribed in the next fedtion, are liable to periodical remiflions., and 
then, ifiey take the name of intermittent fevers, and arc diftinguifhed 
by thl periodical tim$s of their accefs. 

7 ' 
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II. F or the better illuftration of the phenomena of irritative 
fevers wc muft refer the reader to the circumftances of irritation ex- 
plained in Soft. XII. and fhall commence, this intricate fubjeft by 
lpcaking of the quick pul fa, and proceed by confidcring many of the 
caufes, which either leparately or in combination moft frequently 
produce the cold fits of fevers. 

r. If the arteries arc dilated but to half their ufual diameters, 
though they con t raft twice as frequently in a given time, they will 
circulate only half their ufual quantity of blood : for as they are cy- 
linders, the blood which they contain muft be as the fquarcs of their 
diameters. Hence when the pulfe becomes quicker and 
the fame proportion, the heart and arteries aft W4th»*W?r energy than 
in their natural ftate. See Soft. XII. 1. 4. 

That this quick finall pulfe is owing to want of irritability, ap- 
pears, firft, becaufe it attends other fymptoms of want of irritability ; 
and, fecondly, becaufe on the application of a ftimulus greater than 
ufual, it becomes flower and larger. Thus in cold fits of agues, in 
hyftcric palpitations of the heart, and when the body is much ex- 
haufted by haemorrhages, or by fatigue, as well as in nervous fevers, 
the pulfe becomes quick and fmall ; and fecondly, in all thofe cafes if 
an increafe of ftimulus be added, by giving a little wine or opium ; 
the quick fmall pulfe becomes flower and larger, as any one may 
eafily experience on himfelf, by counting his pulfe after drinking one 
or two glades of wine, when lie is faint from hunger or fatigue. 

Now nothing can fo ftrongly evince that this quick fmall pulfe is 
owing to defeft of irritability, than that an additional ftimulus, above 
what is natural, makes it become flower and larger immediately: for 
what is meant by a defeft of irritability, but ’that the arteries and 
heart are not excited into their ufual exertions by their uftfal quantity 
ftimulus? but if you increafe the quantity of ftimulus, and they 
immediately aft with their ufual energy, this proves their previous 
want of their natural degree of irritability. .Thus the trembling 

hands 
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hands of drunkards in a morning become Ready, and acquire Rrength 
to pei form their ufual offices, by the accuflomcd Rimulus of a glal . 
or two of brand v. 

2 In flcep and in apoplexy the pulfe becomes flower, which is not 
owing to li.tcd; of irritability, for it is at the lame time larger; and 
thence the quantity of the circulation is rather increafed than diminifhed. 
In tlic'.c cedes the organs of fenfe are doled, and the voluntary power 
is fufpended, while the motions, dependent on internal iiritations, a* 
thole of hgell: ion and fee ret ion, arc carried on with more than their 
ufual vgour ; which has led fuperficia! oblervcrs to confound thefe 
cailfSSi'ith thofe ariling from want of irritability. Thus if you lift 
up the ey clift apoplectic patient, who is not actually dying, the 
iris will, as ufual, contract itfelf, as this motion is afiociated with 
the flimulus of light ; but it is not fo in the lafl Rages of nervous 
fevers, where the pupil of the eye continues expanded in the broad 
day-light : in the former cafe there is a want of voluntary power, in 
the latter a want of irritability. 

IJcnce alfo thofe conRitutions which are deficient in quantity of 
irritability, and which poflels too great fenfibility^ as during the pain 
of hunger, of hyficric fpafms, or nervous headachs, are generally 
fuppofed to have too much irritability; and opium, which in its due 
dole is a moR powerful Rhnulant, is crroncoufly called a fedative ; 
becaufe by increafmg the iiritative motions it decrealcs the pains 
ariling from defect of them. 

Why the pulfe lhould become quicker both from an increafe of 
irritation, as in the fynocha irritativa, or irritative fever with Rrong 
pulfe; and from the dccreafe of it, as in the typhus irritativus, or irri- 
tative fever with weak pulfe ; feems paradoxical. The former cir— 
cumOancc needs no illuRration; fince if the Rtcftfllus of the blood, or 
the irritability of thefunguiferous fyRem be increafed, and the Rre^gUi 
of the patient not diminifhed, it is plain that the motions muft be 
perfoimed tjuicker and flronger. 

In 


i 
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In the latter circumftance the weaknefs of the tnufcul.tr power of 
the heart is foon over- balanced by the clafticity of the coats of the ar- 
teries, which they poflcfs befides a mufcular power of contraction ; 

and hence the arteries are diftcnded to let's than their uTii.il diameters. 

» 

The heart being thus flopped, when it is .but half'cmptiel, begins 
fooner to dilate again ; and the arteries being dilated to let's than their 
ufual diameters, begin fo much fooner to contract themfelves ; info- 
much, that in the laft ftages of fevers with weaknefs the frequency of 
pulfation of the heart and arteries becomes doubled ; which, however, 
is never the cafe in fevers with ftrength, in which they fcldom ex- 
ceed 1 1 8 or 120 pulfations in a minute. It muft be added, tbajLyj, 
thefe cafes, while the pulfe is very fmall and very heart 

often feels large, and labouring to one’s hand ; wKfcti coincides with 
the above explanation, thewing that jt does not completely empty 
itfelf. 

3. In cafes however p£ debility from paucity of blood, as in ani- 
mals which are bleeding to death in the flaughter-houfe, the quick 
pulfations of the heart and arteries may be owing. to their not being 
diftended to more than half their ufual diaftole ; and in confequence 
they muft contrail foonerj or more frequently, in a given time. As 
weak people are liable to a deficient quantity of blood, this caufe may 
occafionally contribute to quicken the pulfe in fevers with debility, 
which may be known by applying one’s hand upon the heart as 
above ; but the principal cable I fuppofe to confift in the diminution 
of fenforial power. •When.i mufde contains, or is fupplied with 
but little fenforial power, its contra£liod/oon c«djs$, and in confe- 
quence may foon recur, as is feen in the tremb$fg hands of people 
weakened by age of jby drunkennefs. See SeCt. XII. 1/4. XII, 3. 4. 

It may neverlhi ^^ freq pently happen, that both the, deficiency 
of ftimulus, as the quantity of blood is lellened (as deicribed 

in No. 4. of this feflion), and the deficiency of fenforial power, as in 

Vol. I. 3 B f thofe 
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thole of the temperament of inirritability, defbribed in Sedt XXXI. 

occui at the fame time ; which will thus add to the quicknefs of the 

pul/c and to the danger of the difeafe. 

« < 

III. 1. A certain degree of heat is neceflary to mufcular motion, 
and is, in conference, eflfential to life. This is oblerved in thole ani- 
mals and infcdts which pafs the cold feafon in a torpid ftate, and which 
revive on being w armed by the fire. This neceflary ftimulus of heat 
has two fourccs ; one fiom the fluid atmolphere of heat, in which ali 
things are immerfed, and the other from the internal combinations of 
the particles, which form the various fluids, which are produced in 
the jgx tenfive fyftems of the glands. When either the external heat, 
which l'ui r^n ds us , or the internal production of it ^becomes leflened 
to a certain degree, the pain of Cold is perceived. 

This pain of cold is experienced moft fenfibly by our teeth, when 
ice is held in the mouth ; or by our whole fyftem after having been 
previoufly accuftomed to much warmth. It is probable, that this 
pain* does not arife from the mechanical or chemical effects of a defi- 
ciency of heat j but that, like the organs of fenfe by which we per- 
ceive hunger and thirft, thre fenfe of heat fuffers pain, when the ftimu- 
lus of its objedt is wanting to excite the irritative °mot ions of the or- 
gan ; that is, when the fenforial power becomes foo much accumu- 
lated in the quiefeent fibres. See Sedt. XII. 3. For as the pe- 
riftahic motions of the ftomach are leflened, when the pain of hunger 
is great, fo the action of the cutaneous capillaries are leflened during 
the paih of cold j as appears b/the palenefs of' the fleiri, as 'explained 
in Sect. XIV. &*(* the pr^ifiion of Ideas. 

The pain in tW.Cmall of tbe back and foreheaf in the Cold fits of 
the ague, in rtervouc hemicrania, arid in hyfte ^j Aretjtyfms, when all 
the irutative motions are much impriNd, ar ^ e f rom this 

cau i&L the veflels of thefe membranes or piufNMpbecoflne torpid by 
t ^aHr ritative aflbeiatibeswith other parts of the body, and thence - 

' produce 
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produce left of their acfiuftomed fecrctions, and in confequeuce left 
heat is evolved, and they experience the pun of cold j which cold- 
nefs may often be felt by the hand applied upon the affefted part. 

2. The importance of a greater or left dedu&ion of heat fiom the 
lyftem will be more ealy to comprehend, if we lii (1 confide i the gi’eat 
ex pe ufe of fenfoiial power tifed in carrying on the vital motions; 
that is, which ciiculates, abforbs, fecretes, aerates, and elaborates the 
' wholemafsof fluids with unceafing afliduity. The fenfoiial power, 
or fpint of animation, ufed in giving perpetual and ftrong motion to 
the heart, which ovei comes t{ie clafticity and vis ineitiae of the whole 
arterial fyftem; next the expenfe of fenforial power in moving 
great force and velocity the innumerable trunks and rap**fte#tions of 
the arterial fyftem ; the expenfe of fenforial powoTnfcirculatittg the 
whole mafs of blood through the long find intricate intortionsof the 
very fine vefiels, which compofe the glands and capillaries i then the 
expenfe of fenforial power- in> the exertions of the abforbent extremi- 
ties of all the lafteals, and of all the lymphatics, which open their 
mouths on the external furftce ©f the fltin, and on the internal ftn* 
faces of every cell or interftice of the body } then the expenfe of f«n*> 
forial power in the venousjobforption, by which the bjood is received 
from the capillary veflels, or glands, where the.arter$ power ceafes, 
and is drank up, and returned to the heart ; next the expenfe of fen- 
forial power ufed by the mufclesof refpiration in their office of perpetu- 
ally expanding the bronchia, orjwr-veffels, of the lungs; and laftly in 
the unceaffeg periftaltie majors of the ftonaaqh ai^^f hole fyftem of 
inteftines, and in all the fecrerions ojf mucus, per- 

fpirable matter, and^the various excretions fyftem. If we 

confider the ceafelefe^j>enfe af fenforial power thus perpetually em- 
ployed, it will ap^|i ; be feyob greater in a day than all the volun- 
tary exertions of ^6phfd6» Morgans of fenfe confume in a week ; 
and all this without any fenfible fatigue ! if but a part of thefe 

vital motions are impeded, or totally flopped fotijut a Ihort time, we 

3 B 2 gain 
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gain an idea, that there mu ft be a great ad&mulation of fenforial 
powci ; as its production in thefe- organs, which are fubjeCt to.perpe- 
tunl activity, is continued during their ^qoiefcence, and is in confe- 
quence accumulated. 

While, on the contrary, where thofe vital organs aCt too forcibly 
by increafe of ftimulus without a pioportionally-increafed production 
of fenioiial power in the brain, it is evident, that a great deficiency of 
aCtion, that is torpor, muft foon follow, as in fevers ; whereas the 
locomotive mufcles, which aCt only by intervals, are neither liable to 
lo great accumulation of fenforial power duiing their times of inacti- 
vity nor to i’o great an exhauftion of it during their times of aCtion. 

Thus,* ^t^ going into a very cold bath, fuppofe at 33 degrees of 
heat on FahrenhertWcalfe, the aCtion of the fubcutaneous capillaries, or 
glands, a'rtd’of the truths of jhe cutaneous abforbents is diminilhed, 
or ceafesfOr’h time.- Hence lefs or no blood pafles thefe capillaries, 
and. palenefs fwcceeds. But foon after emerging from the bath, a 
mart florid colour and a greater degree of heat is generated on the 
fltin than was poflefled before immerfion ; for the capillary glands, 
after thi$ quifefeent ftate, occafioned by the want of ftimulus, become 
more irritable than 'ufual to their natural ft&mili, ^vt-ing to the accu- 
mulation of ft$$brial power, and hence a greater quantity of blood is 
tranfmitted through uJjro, and a greater fecretioii of perfpirable mat- 
ter ; and, in confequence, a greater degree of heat fucgfceds. During 
the continuance in cold water the breath is cold, and the aCt of re- 

A • 

fpiration quicklbnd laborious ; .which have generally fc^en aferibed to 
the obftruCtion dj^tti'e circulating fluid 'by a fpafm of the cutaneous 
veflcls, and by & ctjnfequeAV dccunjulation of blo^d in the lungs, oc- 
cafioned by the preflu re as weftas by the coldnejijof the water. This 
is not a fatisfa&ory account of this curipps pb^Mpcfenon, fince at this 
tims the whole circulation is lefs, as appears !g$P|pe fmallnefs of the 
and coldnefs of the breath j which fliew that lefs blood palfes 
trough the lungs ih a given time ; the fame laborious breathing 




immo 
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immediately occurs wreathe palenefs of the lkin is produced by fear, 
where no external cold or prefl'ure are applied. 

The minute veflels of the bronchia, through which the blood paHes 
from the ai tonal to the venal fyftem, and which correfpond with the 
cutaneous capillaries, have frequently been expoied to cold air, and 
become quiefccnt along with thofc of the lkin ; and hence their mo- 
tions are lb aflociated together, that when one is affe&ed either with 
quicfccncc or exertion, the other fympathizes with it, according to 
the laws of irritative aflbciatioy. "See Seft. XXVII. i.onhsemor- 


lhagea. 


Befides the quiel'cence of the minute veflels of the lungs, there are 
many other fy Items of veflels which become torpid ffomjdpjf irrita? 
tive aflbciations \Vith thofe of the lkin, as the abfei^eitfs of the blad- 
der and inteftincs whence an evacuation of paU^urjne occurs, when 
the naked lkin is expofed only to the coldnefs of the atmofphere; and 
fprinkling the flaked body, with cold water is known, to remove even 
pertinacious conftipation e£‘ the bowels. From the quiefq&nge ofi 
l'uch extend ve fyftems of veflels as, th/s glands, and capillaries pf the 
lkin, and the minute veflels of the lungs, with their various absorb* 
ent feries of veflels, a great accumulation of fenforial powers is occa- 
fiouedj part of which is agaiu expended in the increafed exertion of 
all thefe veflels, with in univerfal glow of^Jieat in, Conlequence of 
this cxertiontfjmd the remainder of it adds vigour, to both the vital and 
voluntary exeftions of the whqle day. 


If the activity of the fubcutattepus veflels, and of thole with which 

• r\ • J — .u. 


oufly diminilhed,^ fee the caufe- wfey the eolef bath gives fuch prefent 
ftrength ; nanaeWJ^flopping tfye unneceflary if&ivity of the fubcu- 
taneous veflels, d&jj^ preventing the too great exhauftion of fen- 
forial power; whirtvn metaphorical language, has been called bracing 
the fyftem : which is, however, a, mecljajucal term, only applicable 

to 
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to drums, or mufical firings : ,aa »on ,the ^oenffary the word relaxa- 
tion, when applied tp living animal bodies, can only mean too final 1 
a quantity of filmulus, or too finall a quantity of lenforial power; as 
explained in Sect. Xil. i.' 

3. This experiment of *cqld bathing prefente us with a fimple fe- 
ver-fit ; for the puife is we,ak, fmall, and quick during the cold im- 
m^efion ; and becomes firong, full, and quick during the fiibfcqucnt 
glow of heat ; till in a few minutes thefe fymptoms fubfide, and the 
temporary fever ceafes. . * M< 

In thofe conftitutious w^Cfe the degree of inirritability, or of debi- 
lity f is greater than natural, the coldnels and palenefs of the fkin witli 
ygdwfpak pjulfe continue a long time after the patient leaves 
the bath; ^nqTT^ f^bfequCn t heat approaches by -unequal flufhings, 
and he feels himf^^fqtdered ( for many hours. Hence the bathing 
in a cold fpring of water, where the heat is but forty-eight degrees on 
Fabr^lbeit’s thermometer, much difagrecs with thofe of weak or inirri- 
of body i who poffefs fo littlf feaforial power, that they 
. cat$i©t without injury bear to have it diminifhed even for a Abort 
timet;, but who can neverthelefs bear the more temperate coldnefs 
of Buxton bath^ which is about eighty degftes .of Aealr, dnd Which 
firengthens .^Ites them by habit lefs liable tb great quief- 

cence from frh&lt Cold, and thenbb 1 lefs fiab’c to be difor- 

dered by the unavoidable* accidents of life. Hence if appears, why 
people of thefe ipirritatye conftitotrons, which, « another expreffion 
for fen facial , deficiepej^are often much injured bathing, in a cold 
fpring of wate^j'dtb-i Why they fhoilld contin ue but a very fitort time 
in baths, which ^oklcT ^airtheir bodies 1 and Hould grldhally in- 



time of their 
:s from cold im- 


creafe both the*degr«e of coldneftofthe water, 
continuance in it, if they Would obtain falu 
merfions. .See Sc&. XII. ^ r. * : : 

Ckglhe other hand, in fcj^fcafes where the heat of the external fur- 
faoSJwie body, or of the m&rftal furface offbe lungs, is|pgpiter than 
7 *’ natural, 
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natural, the ufe of cxpOjfhfe to cool air may be deduced. In fever- 
fits attended with (liength, that is with great quantity of fenforial 
power, it removes the additional ftinhulus of heat from the furfaces 
above mentioned, and thus prevents their excefs of ufelefs motion; 
and in fever-fits attended with debility, that is with’a deficiency'of 
the quantity of fenforial power, it prevents the great and dangero^j 
wafte of fenforial power expended in the* unneceflary increafe of life 
’adtions of the glands and capillaries of the (kin and lungs. 

4. In the fame manner, when any onf i* lopg expofod to very cold 
air, a quiefcence is produced of the citt$n&0us and pulmonary ca- 
pillaries and abforbeuts, owing to the deficiency of their ufual ftim.u-^ 
lus of heat; and this quiefcence of fo great a quantity ^fjwelfeis af- 
fe&s, by irritative’ affociation, the whole abforbent^nd glandular fyf- 
tem, which becomes in a greater or lef$ degt^^ujtfeent* auda cold ' 
fit of fever is produced. k * ‘ ^ 

If the deficiency of the $ii»ulus of heat is Tery great, 
cence becomes fo general as ^ extinguish life, as in thofe wh^CtfW|f 
zen to death. * * ' - 

If the deficiency of heat be in lefs degree, but yet fo is 
fame meafure to diforder the fyftem, and fhould ^cur the fucef&ding 
day, it will induce agreater degree of th^^fore, from 

its acting in concurrence with the period opfir^iurnai dlrcle of ac- 
tions, explaine&ia Se&* XXXVI. Hence from a final! beginning a 
greater and greater degrge-gf qujefcence may l^e induced, till a com- 
plete fever-fit if formedjapd which will confute to recur at the pe- 
riods by which it was produced*’ ^&te & r 

If the degree of <^ieft$nce. oc<^6<^d & qpftkraSw the ftkhulofc of 
heat be ver$ greaj*i|t,^jlj[ ‘recur a.ferund tithe by .a ftrghtcr caufe, thaft 
that which fir ft which induces tlve'fetfOttd 

fit of quiefcence, rdpilfihe f&ceeding day,*Jiequotidiah feVet iswd- 
duced ; if riot till the alternate day, the fevers an# if nofrtill 
after feveg$n$wo hours fr$m the ftrft .fitttjf quiclpence, the quartan 

fever 
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fever is formed. This laft kind of* fever neS^s lefs frequently than 
the other, as it is a difeafe ottly»*of thdfe of the temperament of alToci- 
ability, as mentioned in Se< 5 l. XX XI.-; for m othei conflitutions the 
capability of forming a habit ceafes, before the new cauie of quielcence 
is again applied, if that does not occur fooner than in feventy-two 
hours. 

** And hence thofe fevers, whofe caufe is from cold air of the night oi 
morning, are more liable to obferve the lolar day in their periods , 
while thofe from other caufes frequently obfei ve the lunar diy in 
their periods, their pato^yfoss icturning near an hour later eveiy day, 
.as explained m Se&. XXXVI. 

' IV.^motber frequent caufe of the cold fits of fever is the dcfetSt of 
the'fthlnulus^f'di^ntion. The whole arterial fyftem would appeal, 
by the experirrtent^of Haller,, to be irritable by no other ftimulus, and 
the motions of the heart and alimentary canal are certainly in fome 
meafure dependant on the fame caufe. , s See Se£l. XIV. 7. Hence 
tberecan be no wonder, that the diminution of diftention fhould fre- 
quently induce the qqiefcence, which conftitutes the beginning of fc- 

Moj^fieur ^ciut^ud hasji^jicioufly mentioned thed^ficieucy of the 
quantity of )$0od amo^gft the caufes of difeafe^, which- he fays is fre- 
quently evident in dip^tions: fevers are hence brought on by great 
haemorrhages, diarrhoeas, or other evacuations i^or frqpa the continued 
wfe of diet, which contains but little ngurifho^ntj; <pr from the exhauf- 
tion oc v 9afioned by violent fatigue or by tljof^ i ch|pnic difeafes in 
which the digeftipn ijs^m^ch impaired ; as where the fiomach has 
been long afFe^ed W/th,%^^or fobirr^ in th^.^ralyfis of 
the liver, as defcrit>ed in ,$p£t.j 3 CX 2 C,j fieage & p|fO?yfrp pf gout is 
liable to recur ou' bleeding pr pv|rgiugxas of fome vifeus, 

whiqh, preejede^^he (nation of ^ ^o^^hus induced by the 
-^of the ftiqqulus qf^iftention.j iftid hence the extremities of 

f body, as the nofe aqd^pgers, $fe mpre liable to Jyc ome cold, 

when 
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when we have long abfttined from food ; and hence the pulfe is iu- 
creafed both in ftrength and velocity above the natural ftandard after 
a full meal by the ftimulus of diftention. 

However, this ftimulus of diftention, like the ftimulus of heat 
above defcribed, though it contributes much to the du4 a&ion not only 
of the heart, arteries, and alimentary canal, but feems neceflary to the 
proper fecretion of all the various glands ; yet perhaps it is not the 
foie caufe of any of thefe numerous motions : for as the la&eals, cu- 
taneous abl'orbents, and the various glands -appear to be Simulated into 
aftion by the peculiar pungency of the fluids they ablorb, fo in the 
iuteftinal canal the pungency of the digefting aliment, or the acri^ 
mony of the faecqs, feem to contribute, as well as their bv-Jkfto pro- 
mote the periftaltic motions ; and in the arterial lyftem, the mo- 
mentum of the particles of the circulating blood} and their acrimony, 
Simulate the arteries, as well as the diftention occafioned by it. 
Where the pulfe is fmall this defeat of diftention is prefent, and con* 
tributes much to produce the febris irritativa pulfu debili, or irritative 
fever with weak pulfe, called by modern writers nervous fever, as a 
predifponent caufe. See Se£t. XII. 1. 4. Might not the transfufion 
of blood, luppofe of four ounces daily from a ftrong man, or other 
healthful animal, as a fl&ep or an afs, be ufed in the early ftate of ner- 
vous or putrid fevers with great profpedt of luccefs ? 

V. The defe£t of the momentum of the particles of the circu- 
lating blood is another caufe of the quiefcence, with which the cold 
fits of fever commence. This ftimiilus of thfe momentum of the 
progreflive particles of the bfobd does not a<ft over the whole body 
like thole of heat and diftention IbOvt defcribed*, hut is confined to the 
arterial lyftem V $Ud differs from the ftimulus of the diftention of the 
blood, as much as tbftibration Of the air does from the currents of 
it. Thus are the different organs of our bodies ftimulated by four 
different mechanic properties of the external world : the fenfe ' of 
touch by the prefTure of Iblid bodies fo US to difljinguifh their figure; 

Vol. I. 3 C the 
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the mufcular fyllcm by the diftcntion, which they occafion ; the in- 
ternal furface of the arteries, by the momentum of their moving par* 
tides ; and the auditory nerves, by the vibration of them: and thefr: 
fuur tncch.uiic pioperties are a? different fiom each other as the vau- 
ous chemical ones, which are adapted to the numerous glands, and to 
the other oigans of fenfe. 

2. The momentum of the progreflive particles of blood is f'om- 
pounded of their velocity and their quantity of matter: hence what- 
ever circum fiances diminish either of thele without propoitionally m- 
ertafing the other, and without fuperadding either of the gencial fti- 
jnuli of heat or diflention, will tend to produce a quiefcence of the ar- 
terial fyfttm, and from thence of all the other irritative motions, w hich 
are connetted witn it. 

Hence in all thofe conftitutions or di {cafes where the blood con- 
tains a greater proportion of ferum, which is the lighteft part of its 
compofition, the pulfations of the arteries are weaker, as in nervous 
fevefrs, chlorofis, and hyfteric complaints ,* for in thefe cafes the mo- 
mentum of the progreffive particles of blood is kfs : and hence, where 
the denier parts of its compofition abound, as the red part of it, or the 
coagulablc lymph, the arterial pulfations are ftronger ; as in thofe of 
robuft health, and in inflammatory difeafes, . , 

That this ftimulus of the momentum of the particLs of the circu- 
lating fluid is of the greateft confequence to the arterial action, appears 
from the experiment of injecting air into the blood veffels, which feems 
to deftroy animal life from the* want of this flituulus 6f momentum; 
for the diflention of the arteries is not dimiiviflted by it, it pofiefl'es no 
corroflve acrimony, and is lefs liable to repafs the valves than the blood 
jtfelf ; fince air-valves in all machihery require- much lefa accuracy of 
conftrudtion thau thofe which are oppofed tpj^|er. 

3. One method of increafing the velocity of the blood, and in con- 

the momentum' of its particles, is by the exercife of the 
holy* or by the friction ojf its furface : fo, on the contrary, too great 
^ indolence 
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indolence contributes tb flecreafe this ftimulus of the momentum of 
the particles of the circulating blood, and thus tends to induce quicf- 
ccncc; as is feen in hyfteric cafes, and chlorofis, and the other dilcaics 
of fcdcntary people. 

4 . The velocity of the particles of the blood in certain circum- 
ftances is iticreafed by venefcCtion, which, by removing a part of it, 

. diminishes the refiftance to the motion of the other part, and hence the 
momentum of the particles of it is increafed. This may be eatily un- 
derftood by confidering it in the extreme, fince, if the refiftance was 
greatly increafed, fo as to overcome the propelling power, there could 
be no velocity, and in confequence no momentum at all. From this 
eircumftance arifes that curious phenomenon, the truth of’ which I 
have been more than once witnefs to, that venefe&ion will often in- 
ftantancoufly relieve thofe nervous pains, which attend the cold pe- 
riods of hyfteric, afthmatic, or epileptic difeafes ; and that even where 
large dofes of opium have been in vain exhibited. Iir thefe cafes the 
pulfe becomes ftronger after the bleeding, and the extremities regain 
their natural warmth; and an opiate then given a&s with much more 
certain effeCh 

VI. There is another caufe, which feems occafionally to induce 
quiefcence into fome part of our fyftem, I mean the influence of the 
fun and moon; the attraction of thefe luminaries, by decreafing the 
gravity of the particles of the blood, cannot affeCt their momentum, 
as their vis inertias remains the feme ; but it may neverthelcfs pro- 
duce fome chemical change in them, becaufe whatever a (feds the ge- 
neral attractions of the .particles of matter may.be fuppofed from ana- 
logy to affeCt their fpecific attractions or affinities? : .and thus the ftirou- 
lus of the particles of blood may Se diminilhed, though' not their mo- 
mentum. As the liclfe'of thfr fek obey the fouthing and northing of 
the moon (allowing for the tithe fteceflary for their motion, and the 
obftruCtions of the fhores), it is probable, that there are alfoatmo^he- 
ric tides on both fides of the earth, which to th,e inhabitants of ano- 

2 C 2 tlier 
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ther planet- might fo defied .tfetf hghti a; to,jrefemblc the ring of Sa- 
turn. Now as thelb tides- of water, /or of air# are railed by the dimi- 
nution of their gravity, it follow?, that their preflure on the lurface 
of the earth is no greater than the preflure of the other parts of the 
ocean, or of the' atmofpherc, where no fucli tides exifl: ; and there- 
fore that they cannot affedt the mercury in the barometer. In the 
fame manner, the gravity of all other terreftrial bodies is diminilhed 
at the times of the louthing and northing of the moon, and that iu a 
greater degree when this coincides with the fouthing and northing of 
the fun, and this in a ftill greater degree about the times of the equi- 
noxes. This decreafe of the gravity of all bodies during the time the 
moon piffles ’our zenith or nadir might poflibly jpe fbewn by the 
flower vibrations <s£ a pendulum, compared with a fpring clock, or 
with agronomical obfervation.. Since a pendulum of a certain length 
moves flower at the line than near the poles, becaufe the gravity be- 
ing diminilhed and the vis- inertke continuing the fame, the motive 
powdr is lefs, but the refinance to be overcome continues the fame. 
The Combined powers of the lunar and folar attradion is eftimated by 
Sir Ifaac Newton not to exceed one 7,868,850th part of the power of 
gravitation, which feems indeed but a fmall circumftance to produce 
any conliderable effed on the weight of fubhm*ry bodies, and yet this 
is fufficient to raife the tides at the equator above ten f jet high ; and 
if it be confidered, what fmall impulfes of other bodies produce their 
effeds on the organs of fenfe adapted to the. perception of them, as of 
vibration on the auditory nerves’, we ihall ceafe*to to )>efurprifed, that 
fo minute a diminution in the gravity of the particles of blood (hould 
fo far affed their chemical changes, or their ftimulating quality, as, 
joined with other oaufesy fometimfes to produce the beginnings of 
difeafes. . : -■*> 

Add to this, that if the lunar influence produces a very fmall degree 
of m a^fe enceat firft, and, if that recurs at certain periods even with 
ldflflpw^er to produce quie&encc than at firft, yet the quiofcence will 

daily 
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daily increafe by the acquired habit affciug at the fame time^ till at 
length fo great a degree of quiefcence is induced as to produce 
phrenfy, canine madueis, epileply, hyfteric pains or cold fits of fever, 
inftances of many of which arc to be found in Dr. Mead’s work ou 
this fubjedl. The folar influence alio appears daily* m feveral d*f~ 
eafes ; but as darknefs, filence, deep, and our periodical meals mark 
the parts of the folar circle of actions, it is fometimes dubious to which 
of thefe the periodical returns of thefe difeafes are to be aferibed. 

As far as 1 have been able to obl'erve, the periods of inflammatory 
difeafes obferve the l'olar day ; as the gout and rbeumatifm have their 
greateft quiefcence about noon and midnight, and their exacerbations 
feme hours after \ as they have more frequently their immediate c#ufc 
from cold air, inanition, or fatigue, than from the .effects of lunations,: 
whilft the cold fits of hyfteric patients, and thofe in nervous fevers, 
more frequently occur twice a day, later by near half an hour each 
time, according to the lunar day ; whilft. feme fits of intermittent?* 
which are undifturbed by medicines, return at regular folar periods 
and others at lunar ones ; which may, probably, be owing to the, dif- 
ference of the periods of thofe external circumftances of cold, inani- 
tion, or lunation, which immediately caufed them. 

We mud, howevcE*ehfi?rve, that the periods of quiefcence and ex- 
acerbation in difeafes do not always commence at the times qf the fy-r 
zygies or quadratures of the mopn and fun, or at the times of their 
palling the zenith or nadir ; but as it is probable, that the ftimulus of 
the particles of the circumfluent blood is gradually diminifhed from 
the time of the quadratures to that of the fy zygies, the quiefeeuce 
may commence at any hour, when co-operating with other caufes of 
quiefeeuce, it becomes, great enough, to produce a difeafe : afterwards 
it will continue to r*hyr at the feme period of the lunar or folar influ- 
ence; the fame caufe operating conjointly with the acquired habit, 
that is with the catenation .of this new motion with -.the diffeyered 
links of the lunar or folar circles of animal action. 

’ In 
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In this manner the periods of 'fnO'tiftraatiorf obey the lunar month, 
with great exadtnefs in healthy "patients ‘(and perhaps the vene- 
real orgafm in brute animals does the fame), yet thefe periods do not 
commence either at the lyzygies or quadratures of the lunations, but 
at whatever time of the lunar periods they begin, they obferve the 
lame in their returns till feme greater caufe difturbs them. 

Hence, though the belt way to calculate the time of the expedted 
returns of the paroxyfms of periodical difeafes is to count the number 
of hours between the commencement of the two preceding fits, yet 
the following obfervations may be worth attending to, when we en- 
deavour to prevent the returns of maniacal or epileptic difeafes ; whole 
periods (at the beginning of them efpecially) frequently obferve the 
lyzygies of the moon and fun, and particularly about the equinox. 

The greateft of the two tides happening in every revolution of the 
moon, is that when the moon approaches neareft to the zenith or na- 
dir ; for this reafon, while the fun is in the northern figns, that is during 
the vernal and fummer months, the greater of the two diurnal tides 
in bur latitude is that, when the moqn is above the horizon ; and when 
the fun is in the fouthern figns, or during the autumnal and winter 
months', the greater tide is that, Which arifes when the moon is below 
the horizon : and as the fun approaches fomeWhAt nearer the earth in 
winter than in fummer, the greateft equinoctial tides art obferved to be 
a little before the vernal equinox, and a little after the autumnal one. 

' Do not the cold periods of lunar difoafes commence a few hours be- 
fore thei&uthing of the moon during the verliaband ftihamer months, 
and before the northing of the moon duWtig the autumnal and winter 
months ? Do not p^lfies and apoplexies, which occur about the equi- 
noxes, happen a few days before th‘e vernal equinodial lunation, and 
after the autumnal one? Are not the periodrf^f thofe diurnal dif- 
eafes more obftinate, that commence many hours before the fouthing 
or •mi thing of the moon, than of thofe which commence at thofe 
tStftfreP Are not thofe palftes and apoplexies more dangerous which 

commence 
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commence many clays fipfor^ the iyzygies of the moon, than thofe 
which happen at thofe times ? See SeCt. XXXVI. on the periods of 
difeafes. 

VII. Another very frequent caufe of the cold lit of fever is the 
quiefcence of fome of thofe large congeries of glands, •which compofe 
the liver, fpleen, or pancreas; one or more of which are frequently 
fo enlarged in the autumnal intermittents as to be perceptible to the 
touch externally, and are called by the vulgar ague-cakes. As thefe 
glands are ftimulated into action by the fpecific pungency of the 
fluids, which they abforb, the general caufe of their quielccnce feeras 
to be the too great infipidity of the fluids of the body, co-operating 
perhaps at the fame time with other general caufes of quiefcence. 

Hence, in marfhy countries at cold feafons, wflich have fucceeded 
hot ones, and amongft thole, who have lived on innutritious and un- 
flimulating diet, thefe agues are moft frequent. The enlargement of 
thefe quiefeent vifeera, and the fwelling of the praucordia in many 
other fevers, is, moll: probably, owing to the fame caufe ; which.may 
confift in a general deficiency of the production of fenforial power, as 
well as in the diminilhed flimulation of the fluids; and when the 
quiefcence of fo great a number of. glands, as conftitute one of. thofe 
large vifeera, commences, .all the other irritative motions are affeCted 
by their connection with it, and the cold fit of fever is produced. 

VIII. There are many other caufes, which produce quiefcence of 
fome part of the animal fyfteip, as fatigue, hunger, thirft, bad diier, 
difappointed love, unwholefome air, exhauftion from evacuations, and 
many others; but the laft caufe, that we Ihall mention, as frequently 
productive of cold fits of fever, is fear or anxiety.of mind. , The pains, 
which we are firft and moft generally acquainted with, Jaave beeu pro- 
duced by defeCt of ,fome ftimuld^s ; thus, foon after our nativity we 
become acquainted with the pain from the coldnefs of the air, frpm 
the want of refpiration, and from the want of food* Now all.thefe 
pains occafioned by defeCt of ftiraulus are attended with quiefcence 

* of 
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of the organ, and at the fame time with a greater or lefs degree of 
quiefcence of other parts of the fyftem : thus, if we even endure the 
pain of hunger lo as to mifs one meal inftcad of our daily habit of re- 
pletion, not only the periftaltic motions of the ftomach and bowels are 
diminilhcd, buv: we are more liable to coldnefs of our extremities, as 
of our notes, and ears, and feet, than at other times. 

Now, as fear is originally excited by our having experienced pain, 
and is itlclf a painful affection, the fame quiefcence of other hbious 
motions accompany it, as have been moft frequently connedcd with 
this kind of pain, as explained in Sedt. XVI. 8 . i. as the coldnefs 
and paleticf 3 of the lkin, trembling, difficult refpiration, indigeftion, 
and other fymptoms, which contribute to form the cold fit of fevers. 
Anxiety is fear continued through a longer time, and, by producing 
chronical torpor of the fyftem, extin gbifties life flowly, by what is 
commonly termed a broken heart. 

IX. ,i. We. now ftep forwards to confider the other fymptoms 
in cpnfequence of the quiefcence which begins the fits of fever. If 
by any of the circumftances before deferibed, or by two or more 
of them adling at the fame time, a great degree of quiefcence is in- 
duced on any confiderable part of the circle of irritative motions, the 
whole clafs of them is more or lefs difturbed by their irritative aflocia- 
tions. If this torpor be occafioned by a deficient fupply of fen fori j 1 
power, and happens to any of thofe parts of the fyftem, which are ac- 
cuftomcd to perpetual activity, as the vital motions, the torpor in- 
creafes rapidly, becaufe of the great expenditure of fenforial power by 
the inceflant activity of thofe parts of the fyftem, as fhewn in No. 3. 2. 
of this Sedlion. Hence a deficiency of all the fecretions fucceeds, and 
as animal heat is produced in proportion to the quantity of thofe fecre- 
tions, the coldnefs of the fkin is the firft circumftance, which is at- 
te nuftd .tP * Dr. Martin aflerts, that fome parts of his body were 
warrapr than natural in the cold fit of fever; but it is certain, that 
t&pfe, which are uncovered, as the fingers, and nolc, and ears, are 
* much 
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much colder to the toitlbft, atid p&ler in appearance. It is pofftble, 
that his experiments were made at the beginning of the fubfequcnt 
hot fits; which commence with partial distributions of heat, owing 
to tome parts of the body regaining their natural irritability fooner 
than others. * 

From the quiofcence of the anaftomofing capillaries a palenefs of 
the ikin luccceds, and a lefs fecretion of the perfpirable matter; from 
the quiefccnce of the pulmonary capillaries a difficulty of refpiration 
arifeb ; and from the quielcence of the other glands lefs bile, lefs gaf- 
trie and pancreatic juice, are fecreted into the Stomach and inteftines, 
and lefs mucus and faliva are poured into the mouth ; whence arifes 
the dry tongue, cpftivenefs, dry ulcers, and padcity of urine. From 
the quiefccnce of the abforbent fyftem arifes the great thirft, as 
lefs moisture is abforbed from the atflhofphere. ' The abforption from 
the atmofphere was obferved by Dr. Lyfter to amount to eighteen 
ounces in one night, above what he had at the famelime infenfibly 
perfpired. See Langrifh. On the fame account the urine is jfale, 
though in fmall quantity, for the thinner part is not abforbed from if; 
and when repeated ague-fits continue long, the legs fwell from the 
diminifhed abforption of the cellular abforbents. 

From the quiefeetfee of the inteftinaf canal a lofs of appetite and 
flatulencies proceed. From the partial quiefcence of the glandular 
vifeera a fwelling and tenfion about the prascordia becomes fen lible to 
the touch ; which is occafioned by the delay of the fluids from the 
defeat of venous or lymphatic abforptidn. The pain of the forehead, 
and of the limbs, and of the fmall of the back, arifes from the quief- 
ccnce of the membranous fafeia, or mufclcs of thofe parts, in the 
fame manner as the Skill becomes painful, when the yeflete, of which it 
is compofed, become quiefeent from cold. The trembling an confer 
quence of the pain of coldnefs, the reftleflhefs, and the yawning, and 
Stretching of the limbsj together with the fhuddering, or rigours,* ahe 

Vol. I. a D convulfive 

** * • 



3*6 DISEASES briftft&ATlON. Sect. XXXIfc 9-. 

cotivuifive motions ; and will be explained among!! the difeafes of vo- 
lition ; Seft. XXXIV. 

Sickncfs and vomiting is a frequent fymptom in the beginnings of 
fever-fits, the mufcular fibres of the ftomach fhare the general torpor 
and debility of‘the fyflem ; their motions become firft lefletied, and 
then flop, and then become retrograde ; for tbe act of vomiting, like 
the globus hyftcricus and the borborigmi of hypochondriafis, is always 
a fymptom of debility, either from want of flimulus, as in hunger ; 
or from want of fenforial power, as after intoxication ; or from fym- 
pathy with fome other torpid irritative motions, as in the cold fits of 
ague. See Seft. XII. 5. XXIX. 1 1. and XXXV. 1. 3. where this 
aft of vomiting is further explained. 

■ The fmall pulfe, ' which is faid by fome writers to be flow at the 
commencement of ague- fits, „atld which is frequently trembling and 
intermittent, is owing to the quiefcence of the heart and arterial fyt- 
tem, and to the refiftance oppofed to the circulating fluid from the 
inactivity of all the glands and capillaries. The great weaknefs and 
ifllbtlity to voluntary motions, with the inlenfibility of the extremi- 
ties, are owing to the general quiefcence of the whole moving fyflem ; 
dri 1 perhaps, Amply to the .deficient production of fenforial power. 

If alt thefe fymptoms are further inefeafed, the quiefcence of all the 
mufcles, including the heart and arteries, becomes complete, and death 
enfues. This is, mod probably, the cafe of thofe who are ftarved to 
death with cold, and of thofe who are. laid to die in Holland from long 
Ikatting*on their frozen canals; * 

2. As fbon as this general quiefcence of the fyflem ceafes, cither by 
the diminution of the caufe, or by the accumulation of fenforial power, 
(as in fyncojfe, Seft. XII. 7. i.) tfhich is the natural confequence of 
previous- quiefcence, the hot fit commences* * Every gland of the 
body is now flimulated into flronger aftion than is natural, as its irri- 
lility is increafed by accumulation of fenforial power during its late 
, quiefcence, 
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quiefcence, a Superabundance of all the Secretions is produced, and an 
incrcafe of heat in confequence of the increafe of thefe Secretions. 
Tha lkin becomes red, and the perfpiration great, owing to the in- 
creaScd action of the capillaries during the hot part of the paroxyfm. 
The Secretion of perfpirable matter is perhaps greater during the hot 
fit than in the Sweating fit which follows; but as the absorption of it 
alfo is greater, it docs not (land on the (kin in. vifible drops : add to 
this, that the evaporation of it alfo is greater, from the increafed heat 
of the fkin. But at the decline of £h j hot fit, as the mouths of the ab- 
forbentsof the fkin arc expofed to the cooler air, or bed-clothes, thefe 
vell'els fooner loSe their increafed activity, and ceafe to abforb more than 
their natural quantity : but the Secerning veflels for Some time longer, 
being kept warm by the circulating blood, continue to pour out an in- 
creased quantity of perlpirable matter* which now (lauds on the fkin 
in large vifible drops ; the exhalation, of it alfo being lefl'ened by the 
greater coolnefs of the lkin, as well as its abforption by the diminift>ed 
action of the lymphatics. See Clafs 1, 1. 2. 3. vu'- 

The increafed Secretion of bile and of other fluids pouredintothe 
inteftincs frequently induce a purging at the decline of t^e jipt .fiit ; 
for as the external abforbent veflels have their mouths exppli^ to the 
cold air, as above mentioned), they ceafe. to be excited ihtjo unnatural 
activity Sooner than the Secretory veflels,. whofc mouths are expofed 
to the warmth of the blood : now, as the internal abforbents fympa- 
thizc with the external ones;, thefe alfo* which during the hot fit 
drank up the thinneu part of the bile* or of other fecreted fluids, lofe 
their increafed activity before the gland lofes its increafed activity, at 
the decline of the hot fit ; and the loofe dejections are produced from 
the Same caufe, that the increafed perfpiratioy (lauds on the Sur- 
face of the lkin, from the increafed abforption ceafing (boner thau thc 
increafed Secretion. . . 

The urine duiing the cold fit is in Small quantity and pale., byth 
from a deficiency of the Secretion and a deficiency of tile abforption. 

3 I) 2 * * During 
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During the hot fit it is in its ufnal quantity*' but very high coloured 
and turbid, becaufe a greater quantity had been fecreted by the in- 
creafed adfion of the kidnies, andsalfo a greater quantity of its more 
aqueous part had been abforbed from it in the bladder by the increafed 
action of the absorbents ; and laftly, at the decline of the hot fit it is 
in large quantity and lefs coloured, or turbid, bccaufe the abforbent 
veflels of the bladder, as obferved above, lolc their incrcaied action by 
lympathy with the cutaneous ones looner than the fecretory veflels 
of the kidnies lofe their increased activity. Hence the quantity of 
the fediment, and the colour of the urine, in fevers, depend much 
on the quantity fecreted by the kidnies, and the quantity abforbed 
from it again in the bladder : the kinds of fediment, as the latcii- 
tious, purulent, mucous, or bloody fediments, depend on other 
caufes. It fhould be obferved, that if the fweating be increafed by 
the heat of the room, or of the bed-clothes, that a paucity of turbid 
urine will continue to be produced, as the abforbents of the bladder 
will* have their a&ivity increafed by their lympathy with the veflels 
of the fltin, for the purpofe of fupplying the fluid expended in per- 
fpiratipu. 

The pylfe becomes ftrong and full owing to thjp increafed irritabi- 
lity of the heart and arteries, from the accumulation of fen fori.; I 
power during their quiefcence, and to the quick nefs of the return of 
the blood from the various glands and capillaries. This increafed ac- 
tion of all the lccrctory veflels docs not occur very fuddenly, nor uni- 
verfally at the lame time. The heat feems to begin about the center, 
and to be di flu led from thence irregularly to the otner parts of the 
lyftem. This may be owing to the fituation of the parts which firli 
became quiefient and caufed the feVer-fit, efpeeially when a hardnefs 
or tumour about the praecordia can be felt by the hand ; and hence 
this part, in whatever vilcus it is feated, might be the firft to regain its 
nfltjpR^l or increafed irritability. 


1 
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3. It muft be here noted, that* by the increafed quantity of heat, 
and of the impulfc of the blood at the commencement of the hot fit, 
a great increafe of ftimulus is induced, and is now added to the in- 
creaied irritability of the fyftem, which was occafioned by its previ- 
ous quiefcence. This additional ftimulus of heat and momentum of 
the blood augments the violence of the movements of the arterial and 
glandular iyftem in an increafing ratio. Thefe. violent exertions ftill 
producing more heat and greater momentum df 1 the moving fluids, 
till at length the lcnforal power beebmes wafted by this great ftimu- 
lus beneath its natural quantity, and predifpofes the Iyftem to a le- 
cond cold fit. 

At length all (;hefe unnatural exertions fpontaneoufly fubfide with 
the increafed irritability that produced them ; and which was itfclf 
produced by the preceding quiefcence, *in the fame manner as the eye, 
on coming from darknefs into day-light, in a little time ceafes to be 
dazzled and pained, and gradually recovers its natural degree of irri- 
tability. d*' 

4. But if the increafe of irritability, and the confequenf iritfeife 

of the ftimulus of heat and momentum, produce more violent 
tions than thofe above defcribed; great pain arifes in forae part’ of the 
moving fyftem, as in the mdmbrSnes of the brain, pleura,.br joints; 
and new motions of the veffels are produced in conlequence of this 
pain, which are called inflammation; or delirium or ftupor arifes ; 
as explained in Sedt. XXI. and XXXIII. : for the immediate effedl is 
the fame, whether the great energy of the moving organs ariles from 
an increafe of ftimulus or an increafe of irritability ; though in the 
former cale the wafte of fenforial power leads ’to. debility * and in the 
latter to health. /’ * 


R-xhpititu<tU r * 
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X. Thofe mufcles, which arc lefs frequently exerted, and whofc 
actions are interrupted by lleep, acquire lefs accumulation of fenfo- 
rial power during their quiefeent Rate, as the mufcles of locomotion. 
In thefe mufcles after great exertion, that is, after great exhauftion of 
fenforial power, the pain of fatigue enfues; and during reft there is a 
renovation of the natural quantity of fenforial power; but where the 
reft, or quiefcence of the mufcle, is long continued!, a quantity of fen- 
forial power becomes accumulated beyond what is necefl'ary ; as ap- 
pears by the uneafinefs occafioned by want of exercife; and which in 
young animals is one caufe exciting them into action, as is feen in the 
phqr fffpuppics and kittens. 

\yben thofe mufcles, which are habituated to perpetual adtions, 
af .$j,qfe qf the ftomach by the ftimulus of food, thofe of the veflels 
by the ftimulus of heat, and thofe which conftitute the 
ar$cri%Sfld .glands by the ftimulus of the blood," become for a time 
quiefeet^t, from the want of their appropriated ftimuli, or by their al- 
locations with other quiefeent parts of the fyftem ; a greater accu- 
mulation of fenforial power is acquired during their quiefcence, and a 
greater or quicker exhauftion of it jij produced during their increaled 
adtion. 

Th is accumulation of fenforial power from deficient adtion, if it 
happens to the ftotnach from want of food, occafions the pain of hun- 
ger ; if it happens to the veflels of the fkin from want of heat, it oc- 
cafions the pain of cold; and if to the arterial fyftem from the want 
of its adapted ftimuli, many difagreeabie fenfations are occafioned, 
fuch-as are experienced in the cold fits of intermittent fevers, and are 
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as various, as there are glands or membranes in the lyftem, and are 
generally termed universal uncafinefs. 

When the quiefcence of the arterial fyftem is not owing to defedt 
of ftimulus as above, but to the defedtivc quantity of fen forial power, 
as in the commencement of n’ervous fever, or irritative fever with weak 
pulle, a great torpor of this fyftem is quickly induced ; becaufe both 
the irritation from the ftimulus of the blood, and the aflociation of the 
vafcular motions with each other, continue to excite the arteries into 
action, and thence quickly exhauft the ill-fupplied vafcular mufcles ; 
for to reft is death ; and therefore thofe vafcular mufcles continue to 
proceed, though with feebler adtion, to the, extreme of wearinefs or 
faintnefs : while nothing fimilar to this affects the locomotive mufcles, 
whole adtions are generally caufed by volition, and not much fubjedt 
either to irritation or to other kinds of affociations befides the vo~ 
luntary ones, except indeed when they are excited by the lafh of 
Ilavery. 

In thefe vafcular mufcles, which are fubjedt to perpetual 
and thence liable to great accumulation of fen forial power cfutingtlicir 
quiefcence from want of ftimulus, a great increafe of aftivrty WcfuW, 
either from the renewal of their accuftomed ftimulus, or’e&frnrdip 
much lefs quantities of ftimulus than ufuah This incresfti of' dSbon 
conftitutes the hot fit of fever, which is attended with Virious in- 
creafed fecretions, with great concomitant heat, and general uneali- 
nefs. The uncafinefs attending this hot paroxyfm of fever, or fit 
of exertion, is very different from that, which, attends the previous 
cold fit, or fit of quiefcence, and is frequently the caufe of inflamma- 
tion, as in pleurify, which is treated of in the next fedtion. 

A fimilar eftedt occurs after the quiefcence of our organs of fenfe; 
thofe which are not fubjedt to perpetual adtion, as the tafte and fmell, 
are lefs liable to an exuberant accumulation of fenfbrial power after 
their having for a time been inadlive ; but the eye, which is in. per- 
petual 
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pctual action during the day, become* dazzled, and liable to inflam- 
mation after a temporary qujefceuce. 

Where the previous quiefccnce has been owing to a deft- cl of fen- 
forrd power, and not to a defeat of ftimulus, as in the init.iti\e fever 
with weak pul ft, a fimilar incrcafe of adlivity of the arterial fv Hem 
fueceeds, cither from the ufual ftimulus of the blood, or from a fti- 
mulus lefs than ufual; but as there is in general in thefe cafes of fe- 
ver with weak pulfe a deficiency of the quantity of the blood, thcpulfe 
• h the hot fit is weaker than in health, though it is ftronger than in 
the cold fit, as explained in No. 2. of this left ion. But at the lame 
' ■me in thofe fevers, where the dcfedl of irritation is owing to the 
iefedl of the quantity of fenforial power, as well a$ to the defect of 
ftimulus, another circumftance occurs; which conlifts in the partial 
diftribution of it, as appears in partial flufhings, as of the face or bo- 
;«>m, while the extremities are cold; and in the incrcafe of particulai 
tecretions, as of bile, faliva, infenfible perfpiration, with great heat of 
the fkin, or with partial fwcats, or diarrhoea. 

There are nl Jo many uneafy fenfations attending thefe incrcafed ac- 
tions, which, like thofe belonging to the hot fit of fever with ftrong 
pulfe, are frequently followed by inflammation, -as in fcarlet fever ; 
which inflammation is ncverthclefs accompanied with a pulfe weaker, 
though quicker, than the pulfe during the remiflion or intermiffiou 
of the paroxyfms, though ftronger than that of the previous cold lit. 

From hence I conclude, that both the cold and hot fits of fever are 
iieceflary confcquences of the perpetual and incbffant action of the ar- 
terial and glandular lyftem ; fince thofe mufcular fibres and thole or- 
gans of fenfc, which Are moft frequently exerted, become neceflaiily 
mod: afFedted both with defedt and ‘accumulation of fenforial power: 
and that lienee fever-fts are not an effort of nature to relieve hnjelj , 
and that therefore they Ihould always be prevented or diminiflied as 
HiucJjk^s pofliblc, by any means which decreafe the general or.pai tial 

vafcular 
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vafcular actions, when they are greater, or by increafmg them when 
they are lefs than in health, as defcribed in SeCl. XII. 6. i . 

Thus have I endeavoured to explain, and I. hope to the fatisfaCtion 
of the candid and patient reacjer, the principal iymptoms or circutn- 
ftanccs of fever without the introduction of the fupernatural power of 
fpafm. To the arguments in favour of the doCtrine of fpafm it may 
be lufficient to reply, that in the evolution of medical as well as of 
dramatic cataftrophe, 

Ncc Deus interfit, niii dignus vindicc nodus incident. 

Hor. 


* 
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S E C T. XXXIII. 

DISEASES OF SENSATION. 

I. Motions excited by fenfation. Digeft’ton. Generation. Pleafure of exigence. 
Hypochondriacifm. 2. Pain introduced. Senfi live fevers of two kinds. 3. Two 
fenjorial powers exerted in fenfitive fevers. Size of the blood. Nervous fever j 

diftinguijhed from putrid ones. "The feptic and antifeptic theory. 4. Two kinds 

of delirium. 5. Other animals are lefs liable to delirium, vamot receive our con- 
tagious difeafes , and are lefs liable to madnefs. II. 1. Senfitive motions generated. 
•1. Inflammation explained. 3. 'Its remote caufes from excefs of irritation , or of 
irritability , not from thofe pains which are owing to defell of irritation. New 
veffels produced, and much heat. 4. Purulent matter : Jecreted. 5. Contagion 

explained. 6 . Received but once. 7 . If common matter be contagious? 8. U'hy 
fame contagions are received but once. 9. Why others may be received frequently. 
Contagions of /mall -pox and meafles do not all at the fame times. Two cafes of 
fucb patients. 10. The blood from patients in the J mall-pox will not inf ell others . 
Cafes of children thus inoculated. The variolous contagion is not received into 
the blood. It alts by fenfitive affociation between the flora ach andfkin. III. 1. Ab- 

forption of folids and fluids. 2. Art of healing ulcers . 3. Mortification at- 

tended with lefs pain in weak people. 


I. 1. AS many motions of the body are excited and continued by 
irritations, fo others require, either conjuuctly with thefe, or fepa- 
rately, the pfleafuroble or painful* fenfations, for the purpofc of pro- 
ducing them- with due energy. Amongft thefe the builnefs of di- 
geftion fuppHes us with an inftance; jf the food, which we fwallow, 
is flot attended with agreeable fenfation, it digefts lefs perfe&ly ; and 
if’^ery difagreeablg fenfation accompanies it, fuch as a naufeous idea, 

or 
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or very difguftful tafte, the digeftion becomes impeded ; or retrograde 
motions of the ftomach and oefophagus fuccecd, and the food is 
ejcdlcd. 

The bufinefs of generation depends fo much on agreeable fenfation, 
that, where the object is dilguftful, neither voluntary exertion nor irri- 
tation can cfflCt the purpole ; which is alfo liable to be interrupted by 
the pain of fear of bafhfulnef3. 

Belides the pleafure, which attends the irritations produced by the 
objects ofluft and hunger, there feems to be a fum of pleafurable af- 
fection accompanying the various fccretions of the numerous glands, 
which conftitute the pleafure of life, in contradiltinCtion to the te- 
dium vit<e-. This quantity or lum of pleafurable affbCtion feems to 
contribute to the due or energetic performance of the whole move- 
able fyftem, as well that of the hea?t and arteries* as of digeftion 
and of abforption; fince without the due quantity of pleafurable fenfa- 
tion, flatulency and hypochondriacifm affeCt the inteftines, and a lan- 
guor feizes the arterial puifations and fecretions as occurs in’great 
and continued anxiety of the mindl 

2. Belides the febrile motions occafioned by irritation, defedbed in 
ScCt. XXXII. and termed irritative fever, it frequently happens that 
pain is excited by the violence of the fibrous contractions; and other 
new motions are then fuperadded, in confequence of fenfation, which 
we fhall term febris fenfitiva, or lenfitivc fever. It muft be obferved, 
that moft irritative fevers begin with a decreafed exertion of irritation, 
owing to defeCt of ftlmulus ; but th‘at on the contrary the fenfitive 
fevers, or inflammations, generally begin with the increafed exertion 
of fenfation, as mentioned in SeCt. XXXI. *013 temperaments : for 
though the cold fit, which introduces inflammation, cbmmences with 
decreafed irritation, yet the inflammation itfelf commences in- tUp hot 
fit during the increafc of fenfation. Thus a common pufhtle, or 
phlegmon, in a part of little fenfibility does not *<pXcite an inflamma- 
tory fever; but if the ftomach, inteftines, or, the tender fubftance 

3 E 2 * beneath* 
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beneath the nails, be injured, great fenfation is produced, and the 
whole fyftem is thrown into that kind of exertion, which conftitutes 
inflammation. 

1 I 

Thele fenfltive fevers, like the irritative ones, refolve themfelvcs 
into thole wit'll aiterial ftrepgth, and thofe with arterial debility, that 
is with excels or defeat of fenforial power; thefe may be termed the 
febris fenfitiva pulfu forti, fenfltive fever with flrong pulfe, which is 
the iynocha, or inflammatory fever ; and the febris fenfitiva pull'u dc- 
bili, fenlitive fever with weak pulfe, which is the typhus gravior, or 
putrid fever of fome writers. 

3. The inflammatory fevers, which are here termed fenfltive fe- 
vers with ftrong pulfe, are generally attended wittfi fome topical in- 
flammation* as pleurify, peripneumouy, or rheumatifm, which dif- 
tinguilhes them from irritative fevers with ftrong pulfe. The 
pulfe is ftrong, quick, and full ; foi in this fever there is great irri- 
tation, as well* as great fenfation, employed in moving the arterial 
fyftfcm. Thefize, orcoagulable lymph, -which appears on the blood, 
is probably an increafed fecrction from the inflamed internal lining of 
the whole arterial fyftem, the thinner part being taken away by the 
increafed abforption of the inflamed lymphatics. .. 

The fenfltive fevers with weak pulfe, which are termed putrid or 
malignant fevers, are diftinguifhed from irritative fevers with weak 
pulfe, called nervous fevers, defcribed in the laft fetfion, as the for- 
mer confift of inflammation joined with debility, and the latter of de- 
bility alone. Hence there is greater heat and more florid colour of 
the fkin in the former, with petechiae, or purple fpots, and aphthie, 
or floughs in the throat, and generally with previous contagion. 

When animal matter dies, as a flough in.the throat, or the morti- 
fied part pf a carbuncle, if it be kept moift and warm, as during its 
abhefion to a diving body, it will foon, putrify. This, and the origin 
q^j^tagion from putrid animal fubftances, feem to have given rife 
to she feptic and antifeptic theory of thefe fevers. 


The 
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The matter in puftules and ulcers is thus liable to become putrid, 
and to produce nucrofcopic animalcula ; the urine, if too long re- 
tained, may alio gain a putrcfcent fmcll, as well as the alvine feces; 
but lome writers have gone fo far as to believe, that the blood itb li 
in thele fevers has hnelt putrid, when drawn from th*c arm of the pa- 
tient : but this feems not well founded ; fince a fingle particle of putrid 
matte i taken into' the blood can produce fever, how can we conceive 
that the whole mat's could continue a minute in a putrid ftate without 
deftroying life ? Add to this, that putrid animal lubftances give up 
air, as in gangrenes; and that hence if the blood was putrid, air 
fliould be giveu out, which in the blood-veflels is known to occafiou 
immediate death.. 

In thefe lenlitive fevers with ftrong pulfe (or inflammations) there 
are two fenlorial faculties concerned in producing the difeafe, viz. ir- 
ritation and Halation; and hence, as their combined adtion is more 
violent, the general quantity of fenforial power becomes further ex- 
haufted during the exacerbation, and the fyftem more rapidly vPeak- 
( ned than in irritative fever with flrong pulfe ; where the fpirit of 
animation is weakened by but one mode of its exertion : fo that this 
febris fenfitiva pulfu forti (or inflammatory fever,) may be confidered 
as the febris irritativa pulfu forti, with the addition of inflammation ; 
and the febris fenfitiva pulfu debili (or malignant fever) may be con- 
lidered as the febris irritativa pulfu debili (or nervous fever), with the 
addition of inflammation. 

4. In thefe putrid of malignant fevers a deficiency of irritability ac- 
companies the increafe of fenfibility; and by this waftc of fenforial 
power by the excels of fenfatiou, which was already too fmall, arifes 
the delirium and ftupoc. which fo perpetually attend thefe inflamma- 
tory fevers with arterial debility. In thefe cafes the voluntary power 
lirft ceafes to adt from deficient^ of fenforial fpirit ; and the ftimuli 
from external bodies have no cfledt on the exhaufted fihifdfial povve'r, 
and a delirium like a dream is the confequcnce,. At length the in- 
ternal 
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tcrn.il ftimuli ceafe to excite fufficient irritation, and the Secretions arc- 
either not produced at all, or too parsimonious in quantity. Amongst 
thefe the Secretion of the brain, or production of the lenforijl powc;. 
becomes deficient, till at-lafl all fen forial, power c calcs, except wh.it 
is juft ncccffary to perform 'the vital motions, and a Stupor fuccteds; 
which is thus owing to the fame caufe as the preceding delirium ex- 
erted in a greater degree. 

This kind of delirium is owing to a fufpenfion of volition, and ti- 
the difobedience of the fenfes to external ftimuli, and is always occa- 
sioned by great debility, or paucity of fenforial power ; it is thereto! e 
a bad fign at the end of inflammatory fevers, which had previous ar- 
terial Strength, as {heumatifm, or plcurify, as it Shews the prefence 
of great exhauStion of fenforial power in a iyftem, which having lately 
been expofed to great excitement, is not fp liable to be Stimulated into 
its healthly action, either by additional Stimulus of food and medicines, 
or by the accumulation of fenforial power during its prefent torpor. 
In inflammatory fevers with debility, as thofe termed putrid fevers, 
delirium is fometimes, as well as Stupor, rather a favourable fign ; as 
lefs fenforial power is wafted during its continuance (fee Clafs 11. 
i. 6. 8.), and the constitution not having been previously expofed to 
excefs of Stimulation, is more liable to be excited after previous 
quiefcence. 

When the fum of general pleafurable fen fat ion becomes too great, 
another kind of delirium fupervenes, and the ideas thus excited aie 
mistaken for the irritations of external objects: fuch a delirium is pro- 
duced for a time by intoxicating drugs, as fermented liquors, or 
opium: a permanent delirium of this kind is fometimes induced by 
the pleafures of inordinate vanity, or by the enthufiaftic hopes of 
heavqp. Tn thefe cafes the power of volition is incapable of exertion, 
amtffni great degree the external fenfes become incapable of perceiv- 
ing their adapted Stimuli, becaufe the whole fenforial power is em- 
ployed er expended *on the ideas excited by pleafurable fenfation. 

This 
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This kind of delirium is diftinguifhed from that which attends the 
fevers above mentioned from its not being accompanied with general 
debility, but (imply with cxcefs of plcafurable feul'ation ; and is 
therefore in fomc mcafure allied to madnefs or to reverie ; it differs 
from the delirium of dreams, as in this ’the* power of volition is not 
totally fufpended, nor arc the fenfes precluded from external ftimula- 
tion ; there is therefore a degree of coilfiftency, in this kind of dcli- 
lium, and a degree of attention to external objeAs, neither of which 
exift in the delirium of fevers or in dreams. 

5. It would appear, that the vafcular fyftem of other animals are 
lefs liable to be put into aft ion by their general fum of plcafurable or 
painful fen (at ion ; and that the trains of their ideas, and’the mufcular 
motions ufually aflbciated with them, are lefs powerfully connected 
than in the human fyftenp. For other animals neither weep, nor 
linile, nor laugh ; and are hence feldom fubjedt todcl'nium, as treated 
of in SeA. XVI. oh InftinA. Now as our epidemip and contagious 
difeafesare probably produced by difagreeable fenfation, and notfjmply 
by irritation ; there appears a reafon, why brute animals are lefs liable 
to epidemic or contagious difeafes; and fecondly, why none of our 
contagions, as the fmall-pox or mcafles, can be communicated to 
them, though one of theirs, viz. the hydrophobia, as well as many 
of their poifons, as thofe of fiiakes and of infeAs, communicate' their 
deleterious or painful effe&s to mankind. 

Where the quantity of general painful fenfation is too great iii the 
fyftem, inordinate voluntary exertions are produced either of our 
ideas, as in melancholy and madncls, or of our muffles, asimeen- 
vuliion. From thefe maladies alfo brute aninjals arc much 
empt than mankind, owing to .their greater inaptitude to voluntary 
exertion, as mentioned in Sebl. XVI. on InftinA* 

II. 1. When any moving organ is excited into ftieh violent mo- 
tions, that a quantity of plcafurable or painful fenfation is . prodyccd, 
it frequently happens (but not always) that neW motions of the af- 

• ■ - . f.,hcd 
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fcCted organ arc generated in coufequence of the pain or pleafurc, 
which arc termed inflammation. 

Thefe new motions arc < of a peculiar kind, tending to diftend the 
old, and to produce new fibres, and thence to elongate the ftraight 
mufcles, which Verve locomotion, and to form new veflels at the ex- 
tremities or fides of the vafcular mufcles. 

2. Thus the pleafurable fenfations produce an enlargement of the 
nipples of nml'es, of the papilla;, of the tongue, of the penis, and 
probably produce the growth of the body from its embryon ftate to its 
maturity; whilft the new motions in coufequence of painful fenla- 
tion, with the growth of the fibres or velfels, which they occafion, 
arc termed inflammation. 

Hence when the flraight mufcles are inflamed, part of their ten- 
dons at each extremity gain nfew life and fallibility, and thus the 
mufcle is for a time elongated ; and inflamed bones become foft, vafi- 
cular, and fcnflblc. Thus new veflels Ihoot over the cornea of in- 
flamed eyes, and into feirrhous tumours, when they become inflamed; 
and hence all inflamed parts grow together by intermixture, and in- 
ofeulation of the new and old veflels. 

The heat is occalioned from the increafed fecretions either of mu- 
CU', or of the fibres, which produce or elongate the velfels. The red 
colour is owing to the pellucidity of the newly formed ' eflels, and as 
the arterial parts of them are probably formed before their corre- 
fpondent venous parts. 

3. Thefe new motions are excited either from the >ncreafed quan- 
tity of fenfation in confequcnce of greater fibrous contractions, or 
from increafed fallibility, that is, from the increafed quantity of fen- 
forial power in the moving organ. Hence they are induced by great 
external Aitnuli, a$ by wounds, broken bones ; and by acrid or in- 
fectious materials; or by common ftimuli on thofe organs, which 
harfe'^6en fome time quielcent ; as the ufual light of the day inflames 
the eyes jaf thofe, who have been confined in dungeons ; and the 

1 warmth 
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warmth of a common fire inflames thofe, who have been provioullv 
expo fed to much cold. 

But thefe new motions are never generated by that pain, which 
arifes from defeat of flimulus, as from hunger, thiill, cold, or in- 
anition, with all thole pain's, which are termed nervous. Where 
thefe pains exifl, the motions of the affe&ed part arc kflened; and if 
inflammation fuccecds, it is in fome diftant parts; as coughs arc 
icauled by coldnels and moifture being long applied to the feet; or it 
is in conlequence of the renewal of the flimulus, as of heat or food, 
which excites our organs into flrongcr aflion after their temporary 
quielcence; as kibed heels after walking in fnow. 

4. But when thefe new motions of the vafcular mufcles arc ex- 
erted with greater violence, and thefe veffels arc either elongated too 
much or too haflily, a new material is fecreted from their extremi- 
ties, which is of various kinds according to the peculiar animal mo- 
tions of this new kind of gland, which fecrctes it; fuch is the pus 
laudabile or common matter, the variolous matter, venereal matter, 
catarrhous matter, and many others. 

5. Thefe matters are the product of an animal procefs ; they arc 
fecreted or produced from the blood by certain difeafed motions of the 
extremities of the blood-veffels, and are on that account all of them 
contagious; for if a portion of any of thefe matters is tranlrnitted into 
the circulation, or perhaps only inferted into the fkin, or beneath the 
cuticle of an healthy perfon, it;s flimulus in a certain time produces 
the fame kind of morbid motions, by which itfelf w as produced ; and 
hence a fimilar kind is generated. Sec Scdl. XXXIX. 6 . 1. 

6. It is remarkable, that many of thefe contagious matters are 
capable of producing a fimilar difbafe but once; 4s thefmall-pox and 
meafles ; and I fuppofe this is true of all thofe Contagious difeafes, 
which are fpontaneoufly cured by nature in a certain time ; for if the 
body was capable of receiving the difeafe a fecond time, the pajtient 
mull perpetually infiedt himlelf by the very matter, which he has 

Vol. I. 3 F hftnfelf 
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himfclf produced, and is lodged about him ; and licncc he could 
never become free from the difeafe. Something fimilar to this is 
Iccn in the lccond.uy fever of the confluent fmall-pox ; there is a 
great abforption of variolous matter, a very minute ‘part of which 
would give the genuine fmall-pox to ‘another per fun ; but here it 
only fttmulates the fyftem into common fever ; like that which 
common put's, or any other acrid material might occafum. 

y. In the pulmonary conl'umption, where common matie" is< 
daily abforbed, an irritative fevet only, without new inflammation, is 
genci ally produced; which is terminated like other irritative fevers by 
iucats, or loofe flools. Hence it does not appear, that this abforbed 
matter always ads as a contagious material producing frefli inflamma- 
tion or new abfeefles. Though there is reafon to* believe, that the 
full time any common matter is abforbed, it has this effed, but not 
the lecond time, like the variolous matter above mentioned. 

'This accounts for the opinion, that the pulmonary conl'umption is 
fometimes infectious, which opinion was held by the ancients, and 
continues in Italy at prelent ; and I have myfelf feen three or four 
inllances, where a hulband and wife, who have flept together, and 
have thus much received each other’s breath, who have infeded each 
other, and both died in confcquence of the original taint of only one 
of them. This alfo accounts for the abfeefles in various parts of the 
body, that are fometimes produced after the inoculated fmall-pox is 
terminated ; for this fecond abforption of variolous matter ads like 
common matter, and produces .only irritative fever in thofe children, 
whofe conflitutions have already experienced the abforption of com- 
mon matter ; and inflammation with a tendency to produce new ab- 
feeffes in thofe, whofe conilitution.s have not experienced the abforp- 
tions of common matter. 

It is probable, that more certain proofs might have been found to 
(hew, that common matter is infedious the firft time it is abforbed, 

tending- 
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tending to produce fimilar abfeefles, but not the lee 01 id time of its 
nblbrption, if this fubject had been attended to. 

S. Tilde contagious difeates are very numerous, as the plague, 
fmall-pox, chicken-pox, mealies, fcarlct-fever, pemphigus, catarrh, 
chincough, venereal diicale, itch, trichoma, tinea. * The inkclious 
material does not lean to he diftolvcd by the air, but only mixed with 
it perhaps in line powder, which loon fubiidcs; fince many of thole 
contagions can only he received by a&ual contact; and others of 
them only at fmall di fiances from the infe&ed perlon; as E evident 
from many perfons having been near patients of the fmall-pox with- 
out acquiring the diicafe. 

The reafon, why many of thefe difeafes are received but once, 
and others repeatedly, is not well undcrflood ; it appears to me, that 
the confutation becomes fo accuftomed to the ftimuli of thefe infec- 
tious materials, by having once experienced them, that though irri- 
tative motions, as he&ic fevers, may again be produced by them, yet 
no lenfation, and in confcquence no general inflammation fuccc’eds ; 
as difigreeable fmells or taftes by habit ccalc to be perceived ; they 
continue indeed to excite irritative ideas on the organs of fenfe, but 
thefe arc not fuccecded by fenfation. 

There are many irritative motions, which were at firft fuccecded 
by fenfation, but which by frequent repetition ceafe to excite folia- 
tion, as explained in Se£t. XX. on Vertigo. And, that this circum- 
ftance cxifts in refped to infectious matter appears from a known 
fad; that nurfes, wh'o have had the 'fmall-pox, arc liable to experi- 
ence fmall ulcers on their arms by the contact of variolous matter ill 
lifting their patients ; and that when patients’, .who have formerly 
had the fmall-pox have been inoculated in the arm, a ’phlegmon, or 
inflamed fore, has fuccceded, but no fubfequent- fever.* Which 
fhews, that the contagious matter of the fmall-pox has not loft its 
power of {Emulating the part it is applied to, but that the gonc’ral 
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fyftem is not aftefted in confequencc. See Seftion XII. 7. 6. 
XIX. 10. 

9. From the accounts . of the plague, virulent catarrh, and putrid 
dyicntcry, it feems uncertain, whether thefe difeafes arc experienced 
more than once*; but the venereal difeafe and itch are doubtlcfs re- 
peatedly infeftious ; and as thefe difeafes are never cured fpontaneoufly, 
but require medicines, which act without apparent operation, Ionic 
have fufpefted, that the contagious material produces fimilar matter 
rather bv a chemical change of the fluids, than by an animal procefs ; 
and that the fpecific medicines deftroy their virus by chemically com- 
bining with it. This opinion is fuccefsfully combated by Mr. Hun- 
ter, in his Trcatilc on Venereal Difeafe, Part I. c. it 

Put this opinion wants the fupport of analogy, as there is no 
known procefs in animal bodies, which is purely chemical, not even 
digeftion ; nor can any of thefe matters be produced by chemical pro- 
ccfles. Add to this, that it is probable, that the infefts, obferved in 
the puflules of the itch, and in the ftools of dyfenteric patients, arc 
the confequences, and not the caufes of thefe difeafes. And that the 
fpecific medicines, which cure the itch and lues venerea, asbrimftone 
and mercury, aft only by increafing the abforptbn of the matter in 
the ulcufclcs of thofe difeafes, and thence difpofmg them to heal ; 
which would otherwife continue to fpread. 

Why the venereal difeafe, and itch, and tenia, or feald head, arc 
repeatedly contagious, while thofe contagions attended with fever can 
be received but once, feems to depend on their'being rather local dif- 
eafes than univerfal ones, and are hence not attended with fever, ex- 
cept the purulent fever in their laft ftages, when the patient isdeftroy- 
ed bv them. ' On. this account the whole of the fyftem docs not be- 
come habituated to thefe morbid aftions, fo as to ceafe to be a Hefted 
with fenfation by a repetition of the contagion. Thus the contagious 
matter of the venereal difeafe, and of the tenia, affefts the lymphatic 
. . • glands, 



Sect*. XXXIII. 2. DISEASES OF SENSATION. 


405 

glands, as the inquinal glands, and thole about the roots of the hair 
and neck, where it is arrefted, but docs not feem to aflett the blood- 
vcilels, liiicc no fever enfues. 

Hence it would appeal, that thefe kinds of contagion arc propa- 
gated not by means of the* circulation, but by lympathy of diftant 
parts with each other; iince if a dillant part, as the palate, fhould 
be excited by lenfitivc alVociation into the lame kind of motions, as 
the paits originally affected by the contact of infectious matter; that 
diftant part will produce the fame kind of infectious matter ; for every 
fccretion from the blood is formed from it bv the peculiar motions of 
the fine extremities of the gland, which 1'ccretcs it; the various lc- 
cretcd fluids, as tjie bile, faliva, gaftric juice, not previoufly exifting, 
as fuch, in the blood-veflels. 

And this peculiar fympathy between the genitals and the throat, 
owing to fenfitive aflociation, appears not only in the production of 
venereal ulcers in the throat, but in variety of other ‘inlhnccs, as in 
the mumps, in the hydrophobia, fome coughs, flrangulation," the 
production of the beard, change of voice at puberty. Which arc fur- 
ther deferibed in Clafs IV. 1. 2. 7. 

To evince that the production of fuch large quantities of contagi- 
ous matter, as are fecn in fome variolous patients, fo as to cover the 
whole lkin almoft with puftulcs, does not arife from any chemical fer- 
mentation in the blood, but that it is owing to morbid motions of the 
fine extremities of the capillaries, or glands, whether thefe be rup- 
tured or not, appears’ from the quantity of this matter always cor- 
refponding with the quantity of the fever; that is, with the violent 
exertions of thofe glands and capillaries, which are the terminations 
of the arterial fyftem. ’ • * 

The truth of this theory is evinced further by a circumstance ob- 
krved by Mr. J. Hunter, in his Treatile on Venereal Difeafe; that 
in a patient, who was inoculated for the lmall-pox, and who appear- 
ed afterwards to have been previoufly infc&ctj with the mealies, 
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tile prog refs of the fmall-pox was delayed till the mealies had run 
theii cuuile, and that then the fmall-pox went through its ulual 
pc; iods. 

Two fimilar cafes fill under mv care, which I {hall here relate, as 
it confnms that of Mr. Hunter, and contributes to illuftratc tins part 
of the theory of contagious dileafes. I have tranferibed the particu- 
lars from a letter of Mr. Li edit wood of Yoxal, the lurpxcn who 
daily attended them, and at my requeft, after I had feen them, kcp f ' 
a kind of journal of their cafes. 

Mil.'- II. and Mils I., two fillers, the one about four and the other 
about three years old, were inoculated Feb. 7, 1791. On the joth 
there was a redacts on both arms dilcernible by a glafs. On the 
1 1 th their arms were lb much inflamed as to leave no doubt of the 
infection having taken place. On the 12th lefs appearance of in- 
flammation on their arms. In the evening Mifs L. had an eruption, 
which refembled the meafles. On the 13th the eruption on Mifs L. 
was* very full on the face and breaft, like the meafles, with confider- 
ablc fever. It was now known, that the meafles were in a farm houfe 
in the neighbourhood. Mifs H.’s arm lefs inflamed than yefterday. 
On the 14th Mils L.’s fever great, and the eruption univerfal. The 
aim appears to be healed. Mils H.’s arm fomewhat redder. They 
were now put into feparatc rooms. On the 15th Mifs L.’s arms as 
yefterday. Eruption continues. Mifs H.’s arms have varied but little. 

1 6th, the eruptions on Mils L. are dying away, her fever gone. Be- 
gins to have a little rednefs in one arm at th£ place of inoculation. 
Mifs II. ’s arms get redder, but Ihc has no appearance of complaint. 
20th, Mifs L.’s ar,m& have advanced flowly till this day, and now a 
few puftulcs appear. Mifs H.’s arm has made little progrefs from the 
1 6th to this day, and now flic has fome fever. 21ft, Mifs L. as 
yefterday. Mifs II. has much inflammation, and an increafe of the 
rcid oifcle on one arm to the fize of half a crown, and had much fever 
at night, with fetid jireath. 2 2d, Mifs L.’s puftulcs continue advanc- 
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ing. Mils H.’s inflammation of her arm and red circle increafes. A 
few red ipots appear in different parts with fomc degree of fever this 
morning. 23d. Mils L. has a larger crop of puftules. Mifs II. has 
imall puflules' and great inflammation of her arms, with but one 
pulkde likely te luppurate. * After this day they gradually got well, 
and the puflules diiappeared. 

In one of tliefe cafes the meafles went through their common courfe 
( with milder lymptoms than ulual, and in the other the mcafly conta- 
gion feemed juft llifficient to ftop the progrels of variolous contagion, 
but without itlelf throwing the conftitution into any diforder. At the 
lame time both the meafles and lmall-pox feem to have been rendered 
milder. Does not this give an idea, that if they were both inoculated 
at the fame time’ that neither of them might afleit the patient? 

From thefc cafes I contend, that the contagious matter of thefe dif- 
eafes does not aftedt the conftitution by a fermentation, or chemical 
change of the blood, becaufe then they muft have proceeded together, 
and have produced a third fomething, not exactly limilar to cither of' 
them : but that they produce new motions of the cutaneous termina- 
tions of the blood-veflels, which for a time proceed daily with incrcaf- 
ing activity, like fome paroxyfms of fever, till they at length lecrete 
or form a limilar poifon by thefe unnatural actions. 

Now as in the meafles one kind of unnatural motion takes place, 
and itt the fmall-pox another kind, it is eafy to conceive, that thefe 
different kinds of morbid motions cannot cxift together; and there- 
fore, that that which has firft begun will continue till the lyftem be- 
comes habituated to the ftimulus which occafions it, and has ceafed to 
be thrown into adlion by it ; and then the other. kind of ftimulus will 
in its turn produce fever, and new kinds of motions, peculiar to itfelf. 

10. On further conlidcring the adtion of contagious matter, lince 
the former pait of this work was lent to the profs ; where I have af- 
ferted, in Secft. XXII. 4. 3. that it is probable, that the variolous matter 
is diifufcd through the blood ; I prevailed on my friend Mr. Power, 

7 AiTgeon 
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furgcon .it Bolworth in Lciceftcrfliirc to try, whether the fmall-pox 
could be inoculated by u(:ng the blood of a variolous patient inflcad 
of the matter from the puftules; as I thought Inch an experiment 
might throw tome light' at lead: on this intcicfling fubj'ed. The fol- 
lowing is an ey tract from his letter : — * 

“ March 1 1, 1793. 1 inoculated two children, who had not had 

the fmall-pox, with blood ; which was taken from a patient on the 
fecoiul day after the eruption commenced, and before it was com- 
pleted. And at the lame time I inoculated mvfelf with blood from 
the fame perfon, in order to compare the appearances, which might 
arife in a perfon liable to receive the iufedion, and in one not liable to 
receive it. On the fame day I inoculated four other children liable 
to receive the infc&ion with blood taken from another perfon on the 
fouith day after the commencement of the eruption. The patients 
from whom the blood was taken had the difeafe mildly, but had the 
moll puflules of any I could feled from twenty inoculated patients ; 
and. as much of the blood was infinuated under the cuticle as I could 
introduce by elevating the fkin without drawing blood; and three or 
four luch pundures were made in cash of their arms, and the blood 
was ufed in its fluid ftate. 

“ As the appearances in all thefc patients, as well as in myfelf, 
were fimilar, 1 (ball only mention them in general teuns. March 13. 
A flight fubcuticular difcoloration, with rather a livid appearance, 
without forenefs or pain, was vifiblp in them all, as well as in my 
own hand. 15. The dilcoloration fomewhat, lefs, without pain or 
forenefs. Some patients inoculated on the fame day with variolous 
matter have confldorable inflammation. 17. The difcoloration is 
cjuite gone in. them all, and from my own hand, a dry mark only re- 
maining. And they were all inoculated on the 18th, with variolous 
mattgr, which produced the difeafe in them all.” 

• ^r. Power afterwards obferves, that, as the patients from whom 
the blood was taken had the difeafe mildly, it may be fuppofed, that 
, * • * though 




though the contagious matter might he mixed with the Idom!, it 
might Ihill he in too dilute a Hate to convey the inHcTion ; hut adds at 
the fame time, that Ik has diluted recent t matter with at leaf! live 
times its quantity of water, and which has lull given the infection ; 
though he lias ibmctimcs diluted it lb far as to fail. ' 

The following experiments were inftituted at my requefl hv tny 
friend Mr. Hadley, fur geo n in Derby, to afeertain whether the blood 
of a perfon in the lmall-pox be capable of communicating the difcalc. 
“ Expei iment id. October 1 8th, 1793. I took Ionic blood from a 
vein in the arm of a perfon who had the finall-pux, on the lecond 
day of the eruption, and introduced a fmall quantity of it immedi- 
ately with the point of a lancet between the fcarf and true ikin of the 
right arm of a boy nine years old in two or three different places; the 
other arm was inoculated with variolous matter at the lame time. 

“ 19th. The pun&ured parts of the right aim were lurrouiuled 
with lome degree of fubcuticular inflammation. 20th. The inflam- 
mation more confiderable, with a flight degree of itching, but nd pain 
upon preflure. 21ft. Upon examining the arm this day with a lens 
1 found the inflammation lefs extenlive, and the rednefs changing to 
a deep yellow or orange-colour. 22d. Inflammation nearly gone. 
33d. Nothing remained, except a flight difcoloration and a little icurfy 
appearance on the puiiiftures. At the lame time the inflammation of 
the arm inoculated with variolous matter was increafing fa ft, and he 
had the difealc mildly at the ufual time. 

“ Experiment 2d. * I inoculated another child at the fame time and 
in the lame manner, with blood taken on the (i rib day of the erup- 
tion; but as the appearance and effects w ere * flmilar to thofc in tiie 
preceding experiment, I fhall not* relate them mitiutcly. 

“Experiment 3d. October 20th. Wood was taken bum a perfon 
who had the lmall-pox, on the third day of the eruption, and on 
the fixtli from the commencement of the eruptive fever. I introduced 
fome of it in its fluid Hate into both arms of a.boy levcn yc^i s old. 
Vol. I. 3G aifh 
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2 1 fi. Them appear'd to be feme in (la mm at ion under the cuticle, 
win re the pun.dures were made. 2 2d. Inflammation more cou- 
lideiable. 23d. On tb.is d,av the inflammation was fomew hat greater, 
and the cuticle rather elevated. 

“ 2 1 th. Inflammation much lefs, and only a brown or orange-colour 
remain d. 25th. Scarcely any diicoloration left. On this day he 
was inoculated with variolous matter, the progrcls of the infection 
w ent on in the ulual way, and Jic had the fmall pox very favour- 
ably. 

“At this time 1 was requefled to inoculate a young perfon, who 
was thought to have had the fmall-pox, but his parents were not quite 
certain; in one arm I introduced variolous matter, • and in the other 
blood, taken as in experiment 3d. On the fecond day after the ope- 
ration, the punftured parts were inflamed, though I think the arm in 
which I had inferted variolous matter was rather more fo than the 
other. On the third the inflammation was increafed, and looked 
much the fame as in the preceding experiment. 4th. The inflam- 
mation was much diminiflied, and on the 5th almoft gone. He was 
expofed at the fame time to the natural iufedtion, but has continued 
perfectly well. 

“ 1 have frequently obferved (and believe mod pra&itioners have 
done the lame), that if variolous matter be inferted in the arm of a 
perfon who has previoufly had the fmall-pox, that the inflammation 
on the fecond or third days is much greater, than if they had not had 
the dileafe, but on the fourth or fifth it difappears. 

“On the 23d I introduced blood into the arms of three more chil- 
dren, taken on the third and fourth days of the eruption. The ap- 
pearances were mych the fame as mentioned in experiments fird and 
third. They were afterwards inoculated with variolous matter, and 
had the difcale in the regular way. 

“ff he above experiments were made with blood taken from a 
final I, vein in the hand or foot of three or four different patients, 

whom 
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whom I had at that time under inoculation. Thev were fclecltd 
from 160, as having the grcatcfl number of pufturs. The pait w.i.» 
wa/lied with warm water before the blood was taken, to pi event the 
po/fibility of any matter being mixed with it fiom the fur face.” 

Shall we conclude from hence, that the vat iolous 'matter never en- 
ters the blood-veflels ? but that the morbid motions of the vellels of 
the /Ivin around the infertion of it continue to incicafe in a larger and 
larger circle for fix or feven days ; that then their quantity of morbid 
n&ion becomes great enough to produce a fever-fit, and to affect the 
flomach by aflociation of motions ? and finally, that a ficeond a/lbaa- 
tioti of motions is produced between the flomach and the other parts 
of the /kn, inducing them into morbid actions fimilar to thole of the 
circle round the inlertion of the variolous matter? Many more ex- 
periments and obfervations are required before this important quellion 
can be fatisfaftorily anfwered. 

It may be adduced, that as the matter inferted intfl the ikin of the 
arm frequently fwells the lymphatic in the axilla, that in th'at cu- 
cumftance it feems to be there arrefted in its progrefs, and cannot be 
imagined to enter the blood by that lymphatic gland till the fwelling 
of it fubfidcs. Some other phenomena of the difeafe arc more cafilv 
reconcileable to this theory of fympathetic motions than to that oi 
ab/orption; as the time taken up between the inlertion of the matter, 
and the operation of it on the fyftem, as mentioned above. For the 
circle around the infertion is’fecn to incrcafe, and to inflame; and I 
believe, undergoes a'kind of diurnal' paroxy fin of torpor and palends 
with a fucceeding incrcafe of action and colour, like a topical fever- 
fit. Whereas if the matter is conceived to circulate for fix or /even 
days with the blood, without producing dilorder, it ought to be ren- 
dered milder, or the blood-velTels more familiarized to its acrimony. 

It is much eafier to conceive from this doctrine ot allociated or 
fympathetic motions of diftant parts of the lyftcm, how it hf.ppen>, 
that the variolous infection can be received luit once, as before ex- 

3 (J 2 plained ; 
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plained ; tlmn by fuppofing, that a change is effected in the mafs of 
blood by any kind of fermentative proccfs. 

The cuiious circumftanpc of the two contagions of fmall-pox and 
n-.ra'lcs not acting at the fame time, but one of them refting or fuf- 
pvndmg its ndioti till that of the other ceafes, may be much eafier 
explained from fympathetic or affociated actions of the infected part 
v» ilh other parts of the fyflem, than it can from fuppofing the two 
contagions to enter the circulation, 

The ikin of the face is fubjett to more frequent viciflitudes of heat 
and cold, from its cxpolurc to the open air, and is in confequence more 
liable to fcnlitive afiociation with the ftomach than any other part of 
the furface of the body, becaufc their a£tions have * been more fre- 
quently thus aflbeiated. Thus in a forfeit from drinking cold water, 
when a perfon is very hot and fatigued, an eruption is liable to appear 
on the face in confequence of this lympathy. In the fame manner 
the roly eruption on the faces of drunkards more probably arifes from 
the lympathy of the face with the ftomach, rather than between the 
face and the liver, as is generally fuppofed. 

This lympathy between the ftomach and the flyn of the face is ap- 
parent in the eruption of the fmall-pox ; fince, where the difeafe is in 
confidcrablc quantity, the eruption on the face firft fuccceds the lick- 
ncl's of the ftomach. In the natural difeafe the ftomach feems to be 
frequently primarily aft'eded, either alone or along with the tonfils, as 
the matter leems to be only dilfufed itrthe air, and by being mixed 
with the faliva, or mucus of thfe tonlils, to be’ 1 wallowed into the 
ftomach. 

After fome days the ‘irritative circles of motions become difordered 
by this new ftirhulus,* which a£ts upon the mucus lining of the fto- 
mach ; and ficknels, vertigo, and a diurnal fever fucceed. Thefc 
difordered irritative motions become daily increafed for two or three 
days", /and then by their increaled aftion certain fenfitive motions, or 
inflammation, is produced, and at the next cold fit of fever, when 
• ' * the 
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the ftomach recovers from its torpor, an inflammation of the exter- 
nal fkin is formed in points (which afterwards fuppurate), by fenfitivc 
aflociation, in the fame manner as a cough is produced in confequence 
of expofing the feet to co!<J, as defcribcd in Scdfl. XXV. r. 1. and 
Clafs IV. 2. 1. 7. If the inoculated Ikiu of the arm, as far as it ap- 
pears inflamed, was to be cut out, or deftroyed by cauftic, before the 
fever commenced, as fuppofe on the fourth day after inoculation, 
'^vould this prevent the difeafe? as it is fuppofed to prevent the hy- 
drophobia. 

III. 1. Where the new veflels, and enlarged old ones, which 
conftitute inflammation, are not fo haftily diftended as to burft, and 
form a new kind of eland for the fccretion of matter, as above men- 
tioned ; if fuch circumftances happen as diminifh the painful fenfa- 
tion, the tendency to growth ceafes, *atid by and by an abforption 
commences, not ortljr bf the fuperabundant quantity of fluids depo- 
fited in the inflamed . part, ■ but of the folids likewile, and this even 
of the hardeft kind. 

Thus during the growth of the fecond fet of teeth in children, 
the roots of the firft fet are totally abforbed, till at length nothing of 
them remains but the crown; though a few weeks before, if they arc 
drawn immaturely, their roots are found complete. Similar to this 
Mr. Hunter has obferved, that where a dead piece of bone is to exfo- 
liate, or to feparate from a living one, that the dead part does notpu- 
trify, but remains perfectly foirtid, while the fur face of the living 
part of the bone, which is in contact' with the dead part, becomes 
abforbed, and thus effects its leparation. Med. Comment. Edinb. V. 
1. 425. In the fame manner the calcareous mattor of gouty concre- 
tions, the coagulablc lymph depofited on inflamed membranes in rheu- 
naatifm and extravafated blood become abforbed; which arc’all as fo- 
lk! and as indiilblublc materials as the new veflels produced in inflam- 
mation. \ 

This abforption of the new veflels and depofitod fluids of in filmed 

parts 
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parts is called rcTolution : it is produced by fir ft ufing fucli internal 
menus as decrcafe the pain of the part, and in confequence its new 
motions, as repeated bleeding, cathartics, diluent potations, and warm 
bath. 

f 

After the veflels are thus emptied, and the abforption of the new 
veflels and depolifcd fluids is evidently begun, it is much promoted 
by ftimulating the part externally by folutions of lead, or other me- 
tals, and internally by the bark., and fmall dofes of opium. I Icno/. 
when an ophthalmy begins to become paler, any acrid eye-water, as 
a folution of fix grains of white vitriol in an ounce of water, haftens 
the abforption, and clears the eye in a very ftiort time. But the fiune 
application ufed a^few days l'ooner would have inorcafed the inflam- 
mation. Hence after evacuation opium in fmall dofes may contri- 
bute to promote the abforption of fluids depofited on the brain, as ob- 
ferved by Mr. Bromfield in his treatife of furgery. 

2. Where an abfcefs is formed by the rupture of thefe new veflels, 
the violence of inflammation ceal'es, and a new glaiid feparates a ma- 
terial called pus : at the fame time a lei’s degree of inflammation pro- 
duces new veflels called vulgarly proud flefh ; which, if no bandage 
confines its growth, nor any other circumftancc? promotes abforption 
in the wound, would rife to a great height above the ufual fizcof the 
part. 

Hence the art of healing ulcers confifts in producing a tendency to 
abforption in the wound greater than* the depofitiou. Thus when an 
ill-conditioned ulcer leparates a copious and thin difeharge, by the ufe 
of any ftimulus, as of falts of lead, or mercury, or copper exter- 
nally applied, the 'Jiicharge becomes diminifhed in quantity, and be- 
comes thicker, a§ fhe thinner parts are firft abforbed. 

But nothing fo much contributes to increale the abforption in a 
wound as covering the whole limb above the fore with a bandage, 
wlfich fhould be Ipread with fome plafter, as with emplaftrum 
de trinio, to prevent it from flipping. By this artificial tight- 
7 nefs 
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ncfs of the lkin, the arterial pulfations a<ft with double their ufual 
power in promoting the afccuding current of the lluid in the val- 
vular lymphatics. 

Internally the abforption fiom ulcers fliould be promoted firft by 
evacuation, then by opium, bark, mercury, ftccl. • 

3. Where the inflammation proceeds with greater violence or ra- 
pidity, that is, when by the painful fenlation a more inordinate ac- 
tivity of the organ is produced, and by this great activity an additional 
Quantity of painful fenfation follows' in an increafing ratio, till the 
whole of the fenforial power, 01 fpirit of animation, in the part be- 
comes exhaufted, a mortification enfues, as in a carbuncle, in in- 
flammations of the bowels, in the extremities of old people, or in 
the limbs of thofe who are brought near a fire aftefhaving been much 
benumbed with cold. And from henc<j it appears, why weak people 
are more lubjedt to mortification than ftrong ones, and why in weak 
perfons lefs pain will produce mortification, namely, becaufe the fen- 
forial power is fooner exhaufted by any cxcefs ofadtivity. I remem- 
ber feeing a gentleman who had the preceding day travelled two ftages 
in achaife with what he termed a bearable pain in Ins bowels; which 
when I law him had ceafed rather fuddenly, and without a pafljge 
through him; his pulfe was then weak, though not very quick ; but 
as nothing which he fvvallowed would continue in his ftomach many 
minutes, I concluded that the bowel was mortified; he died on the 
next day. It is ufual for patients finking under the fmall-pox with 
mortified puftules, and with purple fpots intermixed, to complain of 
no pain, but to lay they are pretty well to the laft moment. 


RccnpilU - 
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Rccapulalion. 

i 

IV. When the motions of any part of the fyftem, in confequencc 
of previous torpor, are performed with more energy than in the irri- 
tative fevers, a dilagrecable fenfation is produced, and new actions ol 
lome part of the lyltem commence in confequencc of this fenfation 
conjointly with the irritation : which motions conflitute inflamma- 
tion. If the fever be attended with a ftrong pulfe, as in pleurify, or 
rheumatifm, it is«termed fynocha fenfitiva, or fenfitive fever with 
flrong pulfe; which is ufually termed inflammatory fever. If it be 
attended with weak pulfe, it is termed typhus fenfitivus, or fenfitive 
fever with wqak pulfe, or typhus gravior, or putrid malignant fever. 

The fynocha fenfitiva, or fenfitive fever with ftrong pulfe, is ge- 
nerally attended with fomc topical inflammation, as in peripneumony, 
hepatitis, and is accompanied with much coagulable lymph, or fize; 
which riles to the furfacc of the blood, when taken into a bafon, as 
it cools ; and which is believed to be the increafed mucous fecretion 
from the coats of the arteries, infpiflated by a greater abforption of 
its aqueous and faline part, and perhaps changed by its delay in the 
cii dilation. 

« ' 

The typhus fenfitivus, or ljenfitive fever with weak pulfe, is fre- 
quently attended with delirium, which is caufed by the deficiency 
of the quantity of ffnforial power, and with variety of cutaneous 
eruptions. 

Inflammation is caufed by the pains occafioned by excels of a&ion, 
and not by thole pains which arc occafioned by defe6l of action. 
Thcfe morbid actions, which are thus produced by two fenforial 
pov/ers, viz. by irritation and fenfation, fecrete new living fibres, 
«. ' which 
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donate the old vcilcl •S or form new one?, and at the fame 
time much heat is evolved from tlicl'e combinations. Hy the rupture 
of thole veflels, or by a new coullruelion ol their apertures, purulent 
matters are fecreted of various kinds ; which aie infectious the firll 
time they are applied to the lkin beneath rho.cuticld, or fw allowed 
with the laliva into the flomach. This contagion a£ts not by its be- 
ing abforbed into the circulation, but by the Empathies, or allociated 
actions, between the part firll {Emulated by the contagious m-ncer 
VqikI the other parts of the fyfiem. Thus in the natural fmall-pox the 
contagion is fwallowed with the laliva, and by its Hi mu l us inflames 
the flomach ; this variolous inflammation of the flomach increafcs every 
day, like the circle round the pun&ure of an inoculated arm, till it 
becomes great enough to diforder the circles of irritative and fcnlitive 
motions, and thus produces fevcr-fits % with licknefs and vomiting. 
I.aflly, after the cold paroxyfm, or fit of torpor, of the flomach lias 
increafed for two or three fucceflive days, an inflammation of the lkin 
commences in points ; which generally firll appear upon the face, as 
the allociated actions between the lkin of the face and that of the flo- 
mach have been more frequently exerted together than thole of any 
other parts of the external lurfacc. 

Contagious matters, as thofc of the meafles and fmall-pox, do not 
a<5l upon the fyflcm at the fame time ; hut the prog rcls of that which 
was la ft received is delayed, till the action of the former infection 
ccafcs. All kinds of matter, evjcn that from common ulcers, arc pro- 
bably contagious the firll time they are inferred beneath the cuticle or 
fwallowed into the flomach; that is, as they wcie formed by ceitain 
morbid actions of the extremities of the veflels,* they have the power 
to excite fimilar morbid actions in* the extremities, of other veflels, to 
which they arc applied; and thctc by fympathy,* or nflbcjEtions of 
motion, excite fimilar morbid adtions in dillant part;, ol the fyflcm, 
without entering the cii dilation ; and hence the blood of a patient -in 
the fmall-pox will not give that ditcatc l y inoculation to others. 

Vox.. I. .S’ H * v\'hou 
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When the new fibres or veflels become again abforbed into the cir- 
culation, the inflammation ccafcs ; which is promoted, after fufficient 
evacuations, by external llimulants and bandages: but where the ac- 
tion of the vefl'cls is very great, a mortification of the part is liable to 
enlue, owing to the exhauftion of lenfonal power ; which however 
occurs in weak people without much pain, and without very violent 
previous inflammation ; and, like partial paralyfis, may be efteemed one 
mode of natural death of old people, a part dying before the whole. 


SECT 
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SECT. XXXIV. 

» 

DISEASES OF VOLITION. 

» > 

T. v 1 . Volition defined. Motions termed involuntary are caufid by volition. Defires 
oppofed to each other. Deliberation. Slfi between two bay-iuks. Saliva f wal- 
lowed againft one’s defire. Voluntary motions diftinguifhed from tbofe affiliated 
with Jenfitive motions. 1. Pains from excefs, and from dejeCl of motion. No 
pain is felt during vehement voluntary exertion as in cold fits of ague , labour- 
pains, firangury, tenefmus, vomiting, reftleffnefs in fevers, convulfion of a 
wounded rnufcle. 3. Of holding the breath and fer earning in pain ; why J mine 
and dogs cry out in pain , and not fijeep and horfes. Of grinning and biting "n 
pain ; why mad animals bile others. 4. Epileptic convulfions explained ',* whv 
the fits begin with quivering of the under jaw, biting the tongue, and Jetting f^e 
teeth-, why the convufive motions are alternately relaxed. The phenomenon of 
laughter explained. JVhy children cannot tickle themfelves. How fiotne have died 

from immoderate laughter. 5. Of cataleptic JpaJms, of the locked jaw, of pain- 
ful cramps. 6. Syncope explained. Why no external objells are perceived in 
fyncope. 7. Of palfy and apoplexy from violent exertions. Cafe of Airs. Scot. 
From dancing, fcating, fwimmiug. Cafe of Mr. Nairn, llhypafi.es aienot 
always immediately preceded by’ violent exertions. Palfy and cpilepfy from 
dfeafed livers. Why the right arm more frequently paralytic than the left. 
Ilow par ah tic limbs regain (heir motions. II, Difeafes of the Jcnftal 
motions from eufii cr defell of voluntary exertion'. . . Madnefs. 2. Di - 
tinguified fern delirium. 3. Why mankind more, liable* to inj-r.sty tlvn^ 
brutes. 4. Sufpiacn. Want of fhame, and cf cleanlir.efs. 5. Th^y bear cold, 

hungtr, and fat :iue. Ch-irles XII. of Sweden. 6. Pleafureable delirium, and 
infinity. Child riding on a flick. Pains of martyrdom not felt. 7. Dr&pfy. 
S. hdlmrnation cured by infanity. III. 1. Pain relieved by reverie. Pevcrie 

3 II 2 * fit 
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is an exertion of voluntary and Jenfitive motions, a. Cafe of reverie, j. Lady 

fuppofed to have two fouls. 4. Methods of relieving pain. 

I. 1. BEFORE we commence this Setlion on Dikufcd Voluntary 
Motion*, it may he ncccflary to premile, that the word volition is 
not uled in this work exactly in its common acceptation. Volition is 
laid in Sedlion V. to bear the fame analogy to dclire and aviation, 
which fenfation docs to pi cal ure and pain. And hence that, when/ 
delire or avcrlion produces any adlion of the mufcular fibres, or of the 
organs of fenfe, they arc termed volition ; and the adlion s produced 
in confequencc are termed voluntary adlions. Whence it appears, 
that motions of our*mufclcs or ideas may be produce'd in confequence 
of defire c avcrlion without our having the power to prevent them, 
and yet thefe motions may be termed voluntary, according to our 
definition of tljc word ; though in common language they would be 
called involuntary. 

The objects of defire and avcrlion are generally at a diflance, where- 
as thole of pleafurc and pain are immediately adting upon our organs. 
Hence, before defire or avcrlion are exerted, fo as to caufe any ac- 
tions, there is generally time for deliberation ; which confifts in dil- 
covcring the means to obtain the objedl of defire, or to avoid the ob- 
ject of avcrlion ; or in examining the good or bad confequences, which 
may reiult from them. In this cafe it is evident, that we have a 
power to delay the propofed adtjon, or to perfor.m it ; and this power 
of chcofing, whether we fhall adt or not, is in common language ex- 
prefled by the word .volition, or will. Whereas in this work the 
word volition .means limply the adtive flatc of the fenforial faculty in 
producing motion -in confequencc of defire or averfion : whether we 
have the power of retraining that adlion, or not ; that is, whether 
we exert any adlions in confequencc of oppofite defires or averfions. 
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For if the objc&s of defire or averlion arc prefent, there is no ne- 
ccllitv to inveiligutc or compare the means of obtaining them, nor do 
wc always deliberate about their conleqncnces ; that is, no delibera- 
tion necelluily intervenes, and in confequence the power of choofing 
to a<£t or not is not cxeitcd. It is probable, that this* twofold ufe of 
the word volition in all languages has confounded the metaphylicians, 
who have dilputed about free will and ucccllity. Whereas from the 
above ana'ylis it would appear, that d.uring our fleep, we ufe no vo- 
lCHjtary exertions at all; and in our waking hours, that they arc the 
conlcqucncc of defire or averlion. 

To will is to a£t in confequence of defire ; but to defire means to 
defire foinething,*cvcn if that fomething be only to become free from 
the pain, whicli caul'cs the defire ; for to defire nothing is not to de- 
fine ; the word defire, therefore, includes both the action and the ob- 
jedf or motive; for the objedt and motive of defire arc the fame thing. 
Hence to defire without an objedl, that is, without* a motive, is a 
folecifm in language. As if one fhould alk, if you could cat without 
food, or breathe without air. 

From this account of volition it appears, that convulfions of the 
mulclcs, as in epileptic fits, may in the common fenfe of that word 
be termed involuntary; bccaufe no deliberation is interpofed between 
the defire or averlion and the confequent ndtion ; but in the fenfe of 
the word, as above defined, they belong to the clufs of voluntary mo- 
tions, as delivered in Vol. II. Clafs III. If this ule of the word be 
difeordant to the ear of the reader, th*e term morbid voluntary mo- 
tions, or motions in confequence of averlion, may be lubllituted in its 
Head. 

If a perfon has a defire to be cured of the ague,* and lias at the fame, 
time an avetfion v or contrary defire) to fwallowing an ouifcc of Pe- 
ruvian bark ; he balances define againft defire, or averlion againll 
averlion ; and thus he acquires the power of choolmg, which is»the 
common acceptation of the word willing. But ir. the cold fit of ague, 

after 
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after having ili Covered that the act of fhuddering, or exerting the fuh- 
tut menus mufclts, relieves the pain of cold; he immediately exerts 
this aft of volition, and lh udders, as foon as the pain qnd coufequent 
aveifiou return, without any deliberation intervening ; yet is this a«5t, 
as well as that'of i wallowing an ounce of the bark, caufed bv voli- 
lion ; and that even though he endeavours in vain to prevent it by a 
weaker contrary volition. This recalls to our minds the flory of the 
hungry afs between two hay-flacks, where the two defires are fiiip- 
pofed li> ex idly to counteract each other, that he goes to neithgi; df 
the ft acks, hut pcrifties by want. Now as two equal and oppolite de- 
fircs are thus luppofed to balance each other, and prevent all aCtion, 
it follows, that if one of tliele Iiay-ftacks was fuddonly removed, that 
the afs would irrefi fVibly be hurried to the other, which in the com- 
mon u(e of the word might be called an involuntary aCt ; but which, 
in our acceptation of it, would be clafled amongfl: voluntary a&ions, 
as above explained. 

Flencc to deliberate is to compare oppofing defires or averfions, and 
that which is the mod interefting at length prevails, and produces ac- 
tion. Similar to this, where two pains oppofe each other, the ftronger 
or more interefting one produces aClion ; as in pleurify the pain from 
fuftocation would produce expanfion of the lungs, but the pain occa- 
iioned by extending the inflamed membrane, W'hich lines the cheft, 
oppofes this expanfion, and one or the other alternately prevails. 

When any one moves his hand quickly near another perfon’s eyes, 
the eye-lids inftantly dole ; this a£t in common language is termed 
involuntary, as we have not time to deliberate or to exert any con- 
trary defirc or avetfidn, but in this work it would he termed a volun- 
tary aCl, becdufe it* is caufed by the faculty of volition, and after a 
few trials the niClitation can be prevented by a contrary or oppofing 
volition. 

' The power of oppofing volitions is beft exemplified in the ftory of 
Mutius Scicvoh, \\ho is laid to have thruft his hand into the fire be- 
' fore 
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fore Porccnna, and to have lu lie red it to be con fumed for having 
failed him in his attempt on the life of that general. Here the av er- 

fion tor the lots of fame, or the unlatislied delire to lerve his country, 

• , 

the two prevalent cuihulialms at that time, were more powerful than 
the defire of withdrawing his hand, which mu ft be ocaafioncd by t-he 

pain of coinbullion; of thelc oppofing volitions 
* 

Vincit amor pafris, Iaudumquc immenfa cupido. 

^Jf any one is told not to fwallow his faliva for a minute, he looii 
fwallows it contrary to his will, in the common fenfe of that word; 
but this alfo is a voluntary a&ion, as it is performed by the faculty of 
volition, and is thtis to be underftood. When thj power of volition 
is exerted on any of our fenfes, they become more acute, as in our 
attempts to hear fmall noifes in the ni^ht. As explained in Section 
XIX. 6. Hence by our attention to the fauces from our defire not to 
fwallow our faliva ; the fauces become more fallible ; and the ftimu- 
lus of the faliva is followed by greater fenfation, and confcqucnt de- 
firc of fwallowing it. So that the defire or volition in confequencc of 
the increafed fenfation of the faliva is more powerful, than the previ- 
ous delirc not to fwallow it. See Vol. II. Deglutitio invita. In the 
lame manner if a modeft man wifhes not to want to make water, 
when he is confined with ladies in a coach or an aflembly-room ; that 
very a£t of volition induces the circumftancc, which heuilhcsto 
avoid, as above explained ; infomuch that I once faw a partial infi- 
nity, which might be called a voluntary diabetes, which was occa- 
fioned by the fear (and confequent aver(ion) of not being able to make 
water at all. 

It is further ncceflary to obferve here, to prevenjt any confulion of* 
voluntary, with fcnf.tivc, or afl'oeiate motions, that in all the inftanccs 
of violent dibi ts to relieve pain, thole clTb: to arc at fir ft voluntary 
exertions; but after they have been frequently repeated for the j*>ur- 

* pole 



DISEASES OF VOLITION. Sect. XXXIV. i. 


42+ 

pofe of relieving; certain pains, they become a floriated with thofc 
pains, and ccafc at thole times to be lublervicnt to the will ; as in 
continue;, iiicr/ing, and ftrangury. Of thefe motions thole which 
contiibute to remove or dillodge the offending caule, as the actions of 
the abdominal .mnklcs in parturition oi‘ in vomiting, though they 
were originally excited by volition, are in this work termed fcnlitive 
motions; but thufe affions of the mulclcs or organs of fenfe, which 
do not contribute to remove the offending caufe, as in general convul- 
fions or in madnefs, are in this’ work termed voluntary motions, or 
motions in conlequcnce of averfion, though in common language tlfey 
arc called involuntary ones. Thofc fcnlitive unreflrainablc actions, 
which contribute to remove the caufe of pain are uniformly and inva- 
riably exerted, as ip coughing or Ineeziug ; but thole motions which 
are exerted in confequence of averfion without contributing to remove 
the painful caulc, but only to prevent the lenfation of it, as in epi- 
leptic, or cataleptic fits, are not uniformly and invaiiably exerted, 
but, change from one fet of mulclcs to another, as will be further ex- 
plained ; and may by this criterion all'o be diftinguilhed from the 
former. 

At the fame time thofe motions, which are excited by perpetual 
ffimulus, or by aflbeiation with each other, or immediately by plca- 
furcablcor painful fen fat ion, may properly be termed involuntary mo- 
tions, as thofe of the heart and arteries; as the faculty of volition fel- 
dom afFeris thole, except when it exifts in unnatural quantity, as in 
maniacal people. 

2. It was obferved in Section XIV. on the Pi ")du<fl:ion of Ideas, 
that thofe parts of thp fyftem, which are ufually termed the organs 
of fenfe, are liable to be excited into pain by the excefs of the ffimu- 
lus of thofe objefls, which arc by nature adapted to affefl them ; as of 
too great light, found, or preflure. But that thefe organs receive no 
pain from the defetf: or abfence of thefe ffimuli, as in darknefs or 
fiience. But that our other organs of perception, which have gene- 
. - > rally 



S:.ct. XXXIV. i. DISEASES OF VOLITION 1 . 


■D5 


nl!y been called appetites, as of hungn-, thirfl, went of heat, u.u,! 
of lie 111 air, are liable to be aflbdcd with pun bv the dtthdg a.; well 
as by the excels of their appropriated ftimuii.. 

T'his exetfs or dtfed of IFu. lulus is howotr to be cvniiducd or.lv 

t 

as the remote caufe of the pain, ihc immediate exude bring thocvbis 
or cl c fed of the natural adlon of the afiecied pu*. ao-ordiim ti SeJ. 
] V. 5. I lencc all the pains of the body may be cl 1 v ■ • I • .1 into thof ■ from 
excels of motion, and thofc from defcfl of motion ; which dillimllion 
iav^f great importance in the knowledge and the cure of many dileuics. 
For as the pains from excels of motion either gradually lublide, or are 
in general fucccedcd hy inflammation ; lb thole from deled of motion 
either gradually fnblidc, or arc in general fucccedcd by convuilion, 
or madnels. Thefe pains arc ealily diltinguifhablelfroni each other hy 
this circumftancc, that the former are attended with heat of the pain- 
ed part, or of the whole body ; whereas the latter cxifts without in* 
crcafc of heat in the pained p&rt, and is generally attended with cuid- 
nefs of the extremities of the body; which is the true criterion of 
what have been called nervous pains. 

Thus when any acrid material, as limit or lime, falls into the eye, 
pain and inflammation and heat arc produced from the excels of fli- 
mulusj but violent hunger, hemicrania, or the clavus hyflcricus, 
arc attended with coldneE of the extremities, and defed of circula- 
tion. When w'e arc expofed to great cold, the pain we experience 
from the deficiency of heat is attended with a quielcence of the mo- 
tions of the valbular fyllem ; lo that 'no inflammation is produced, 
but a ere .a Xlire of heat, and a tremulous motion of the lubctPancous 
mufcles, w hich is properly a convuilion in conAquenee ol tins pain 
from defetfl of the ftimulus of heaf. 

It was before mentioned, that as lenfation conlifis in certain move- 
ments of the lenloi ium, beginning at Ionic of the extiemities ol it, 
and propagated lo the central parts of it ; (o volition conlifh of per- 
tain other movement., of the lonforiiun, commencing in the central 
Voi.. I. 3 1 l rarfs 
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paits of it, and propagated to l'ome of its extremities. This idea of 
thclc t wo gicat pow ers of motion in the animal machine is contlrmed 
iron 1 oblemng, that they never cxift in a great degrce or nniverially 
at the lame time ; for while we flrongly exert our voluntary motions, 
we eeaie to feehthe pains or uneafinellcs, which occafioned us to exert 
them. 

Hence during the time of fighting witli lids or fvvords no pain is 
felt by the combatants, till they eeaie to exert themfelvcs. Thus in 
the beginning of ague-fits the painful fcnlation of cold is diminifhe^, 
while the patient exerts himlelf in the ihivering and gnalhing of his 
teeth. He then ceafes to exert himlelf, and the pain ot cold returns; 
and he is thus perpetually induced to reiterate thefc exertions, from 
which he experiences a temporary relief. The lame occurs in labour- 
pains, the exertion of the parturient woman relieves the violence of 
the pains for a time, which recur again, foon after Ihc has ceafed to 
nfe thole exertions. The fame is true in many other painful difeafes, 
as i 1*. the llrangury, tencfmus, and the eflbrtS of vomiting ; all thele 
diiagrccablc fcnlations are diminilhed or removed for a time by the 
various exertions they occaiion, and recur alternately with thofe ex- 
ertions. 

The reftlcfifnefs in fome fevers is an almofb perpetual exertion of 
this kind, excited tp relieve fome difagrceable fcnlations; the recipro- 
cal oppolite exertions of a wounded worm, the alternate emproftho- 
touos and opifihotonos of lome fpafmodic difeafes, aud the intervals of 
all convulfions, from whatever caufe, feem to*be owing to this cir- 
cumftance of the laws of animation ; that great or univerfal exertion 
cannot exift at the fatiie time with great or univerfiil fenlation, though 
they can exifi: reciprocally ; which is probably refolvable into the 
more general law,' that the whole fenforial power being expended in 
one mode of exertion, there is none to fpare for any other. Whence 
lyhpopc, or temporary apoplexy, fucceeds to epileptic convul- 
liens. , 

j. Hence 
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3. Hence when any violent pain afflict., us, of which wc can nei- 
ther avoid nor remove the caufe, we foon learn to endeavour to alle- 
viate it, by exerting iome violent voluntary effort, as mentioned 
above ; and are naturally induced to ufe thole mufclcs for this pur- 
pole, which have been in the early periods of our lives* molt frequent- 
ly or molt powerfully exerted. 

Now the firft mufclcs, which infants life molt frequently, arc 
thofe of refpiration ; and on this account w'c gain a habit of holding 
breath, at the fame time that vve ufe great efforts to exclude it, 
for this purpole of alleviating unavoidable pain ; or wc prefs out our 
breath through a fmall aperture of the larynx, and feream violently, 
when the pain is ‘greater than is relievablc by the former mode of ex- 
ertion. Thus children feream to relieve any pam either of body or 
mind, as from anger, or fear of being beaten. 

Hence it is curious to bbferve, thdt thofe animals, who have more 
frequently exerted their mtifcles of refpiration violently, as in talking, 
barking, or grunting, as children, dogs, hogs, feream much more, 
when they are in pain, than thofe other animals, who ufe little ox- 
no language in their common modes of life ; as horfes, Ihcep, and 

COW'S. 

The next moft frequent or moll: powerful efforts, w'hich infants arc 
firft tempted to produce, are thole with the mufclcs in biting hard 
fub Ranees ; indeed the exertion of thefe mufclcs is very powerful in 
common maftication, as appears from the pain we receive, if a bit of 
bone is unexpcftedly Tound amongft our fofter food ; and fuithcr ap- 
pears from their aft in g to fo great mechanical difadvantage, particu- 
larly when we bite with the incifores, or canine teeth; which arc 
frft formed, and thence are firft uffed to violent exertion. 

Hence when a perfon is in great pain, the caufe of which he can- 
not remove, he fets his teeth firmly together, or bites fome fubftancc 
between them w'ith great vehemence, as another mode of violent ex- 
ertion to produce a temporary relief. Thus we have a proverb where 

2 I 2 ho 
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no help can he had in pain, “ to grin and abide;” and the torture;; of 
hell arc laid to hi attended with “ criafhingot teeth.” 

i_ CJ 

Hence in \. i dent Ipairnochc pain-. I have leen people bite not otilv 
j!k ir tote *u , but the .r asne; or lingers, or thole of the attendants, 
or any cd hU \\‘ i h n was near them ; and alio ltrike, pinch, or w ir, 
etnas 01 them! i\ e-\ ten ttenl.ti ly th.e put of their own bodv, which 
ii. pain fit] at the time. Soldier,, who die of painful wound; in battle, 
are laid in 1 hmier to Lice the ground. Thus alio in the bellon, oi 
cediea iaturnina, the patients are laid to bite their own llelli, a^rft 
do' s in this dileale to bite up the ground they lie upon. It is pro- 
bable that the great endeavours to bite in triad dogs, and the violence 
of other mad animals, is owing to the fame caule. . 

4 . If the efforts' of our voluntary motions are exerted with Hill 
"renter energy for the relief of lome difagrccable fenfation, convul- 
lions are produced; as the various kinds of epileply, and in lome hyf- 
teiic paroxyfnts. In all thele difeales a pain or difagrccable fenfation 
is produced, frequently by worms, or acidity in the bowels, or by 
a dileafcd nerve in the lide, or head, or by the pain of a difeafed 
liver. 

In fume conftitutions a more intolerable degree of pain is produced 
in lome part at a diftancc from the caufc by fenfitivc altoeiation, as 
before explained ; thele pains in fuch conftitutions arife to fo great a 
degree, that 1 verily believe no artificial tortures could equal lome, 
which 1 have witnetlcd ; and am confident life would not have Ions: 
been preferved, unlcfs they had been foon diminilhed or removed by 
the univcrlal com ulliou of the voluntary motions, or by temporary 
madnefs. 

1 

In fomc of 4hc unfortunate patients 1 have obfeived, the pain has 
rifen to no incxnrcllible degree, as above del'cribed, before the con- 
vuilions have lupervcned; and which were preceded by fereaming, 
and grinning ; in others, as in the common epileply, the convullion 
lias, immediately fuccceded the commencement of the diliigrecablc 
. lenlations ; 
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fenLrons : and as a flupor frequently fi’ \ccds the convulfions, thev 
only im. med to re tv. ember that a pain at the ftomach preceded the fit, 
or Ionic other unealy Lei ; or mm a frequently retained no n emorv :;L 
all or tile immediate enuie ot the psrnxvlm. lint even in this kind of 
cpihnly, where the patient does not recollect nnv precVd’mg [min, flic 
puroxylms generally are preceded hv a cpiivu run. 1 ; motion ol the under 
jaw, with a biting ot die tongue; the teeth afterwards become 
pttlf.d together with vehemence, apd the eyes are then convulfcd, 
before the commencement of the univerlal convulfion ; which are all 
eiiorts to relieve pain. 

The rcafon why thefe convullivc motions arc alternately exerted 
and remitted was ■mentioned above, and in Sedh. XII. 1. 3. when the 
excitions arc Inch as give a temporary relief to t(ae pain, which ex- 
cites them, they ceafe for a time, till the pain is again perceived ; and 
then new exertions are produced for its relief. We lee daily examples 
of this in the loud reiterated laughter of fome people ; the ple.ifu re- 
able fenfation, which excites this laughter, miles for a time lb high 
as to change its name and become painful : the convullivc motion., of 
the rclpiratory mufclcs relieve the pain for a time ; we ate, however, 
unwilling to lofe the pleafure, and prcfently put a flop to this ex- 
ertion, and immediately the pleafure recurs, and again as i-allantly 
rifes into pain. All of us have feit the pain of immoderate laughter ; 
children have been tickled into convuifions of the whole body ; and 
others have died in the aft of* laughing ; probably 1 rom a p. mbit, 
fucccedmg tlic long ‘continued adliotis of the mufclcs of relpii.i- 
tion. 

I fence we learn the realon, why children, who arc fo eafilv ex- 
cited to laugh by the tickling of other people’s ti tigers, cannot hckle- 
thcmlclves into laughter. The exertion of their hand, ill the en- 
deavour to tickle thcmfelves prevent, the noccfity ot any cxeitioia oi 
tlic rclpiratory mulclcs to relieve the excels ol plemurabie aiudlyon. 
See Scdt. XVII. 3. 5. • 

C'!iryi,p-'uk 
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Chryfippus is recorded to have died laughing, when an afs was in- 
vited to fup with him. The fame is related of one of the popes, 
who, when he was ill, faw a tame monkey at his bedfide put on the 
holy thiara. Iiall. Phyf. T. III. p. 306* 

There are in fiances of epilepfy being produced by laughing recorded 
by Van Swietcn, T. 111 . 402 and 308. And it is well known, that 
many people have died infhmtaneoufly from the painful excels of joy, 
which probably might have been prevented by the exertions ol 
laughter. /■ 

Every combination of ideas, which we attend to, occafions pain or 
pleafure j thofe which occafion pleafure, furnilh either locial or felfifh 
pleafure, either malicious or friendly, or lafeivious,* or lublime plea- 
lure ; that is, they give us pleafure mixed with other emotions, or 
they give us unmixed pleafure, without occafioning any other emo- 
tions or exertjons at the fame time. This unmixed pleafure, if it 
be great, becomes painful, like all other animal motions from ftimuli 
of every kind; and if no other exertions are occalioned at the lame 
time, we ufe the exertion of laughter to relieve this pain. Hence 
laughter is occalioned by fuch wit as excites fimple pleafure without 
any other emotion, fuch as pity, love, reverence. For lublime ideas 
are mixed with admiration, beautiful ones with love, new ones with 
furprife ; and thefe exertions of our ideas prevent the ..Xion of laugh- 
ter from being neceflary to relieve the gainful pleafure above deicnbcd. 
Whence laughable wit confifts of frivolous ideas, without connexions 
of any confequcnce, fuch as puns on words, or 0:1 phi ales, incon- 
gruous junctions of ideas ; on which account laughter is fo frequent 
in children. 

Unmixcd pleafure lefs than that, which caufes laughter, caufes 
fleep, as in finging children to fleep, or in flight intoxication from 
wine or food. See ScX. X VIII. 1 2. 

ry. If the pains, or dilagrccable fenfations, above deferibed do not 
obtain a temporary ‘relief from thefe convulfivc exertions of the muf- 

y C1CS, 
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cles, thole convulllve exertions continue without remiflion, and one 
kind of *catalcpfy is produced. Thus when a nerve or tendon pro- 
duces great pain by its being inflamed or wounded, the patient lets 
his teeth firmly together, and grins violently, to diminish the pain ; 
and if the pain is not relieved by this exertion, no relaxation of .the 
maxillary mufcles takes place, as in the convullions above deferibed, 
but the jaws remain firmly fixed together. This locked jaw is the 
mod: frequent inftance of cataleptic fpafm, becaufc we are more in- 
clined to exert the mufclcs fubfervient to maftication from their early 
obedience to violent efforts of volition. 

But in the cafe related in SeCl. XIX. on Reverie, the cataleptic 
lady had pain in her upper teeth} and prefling one of her hands ve- 
hemently againft her cheek-bone to diminifh this*pain, it remained in 
that attitude for about half an hour twice a day, till the painful pa- 
roxyfin was over. 

I have this very day feen a young lady in this difeafis, (with which 
fhe has frequently been affliCted,) fhe began to-day with violent .pain 
fhooting from one fide of the forehead to the occiput, and after various 
ftruggles lay on the bed with her fingers and wrifls bent and flifffor 
about two hours ; in other refpects fhe feemed in a fyncope with a 
natural pulfe. She then had intervals of pain and of fpafm, and took 
three grains of opium every hour till fhe had taken nine grains, before 
the pains and fpafm ceafed. 

There is, however, another fpecies of fixed fpafm, which differs 
from the former, a^the pain exifts*in the contracted mufcle, and 
would feem rather to be the confequence than the caufe of the con- 
traction, as in the cramp in the calf of the leg,, and in many other 
parts of the body. * . • 

In thefe 1 pafms it fhould feem, that the mufcle ifcfelf is fir.fl thrown 
into contraction by lome difagrecable fenfation, as ot cold ; and that 
then the violent pain is produced by the great contraction of the muf- 

. cular 
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cular fibres extending its own tendons, which arc Lid to be fcnl:b!c 
to ex tendon only ; and is further explained in Soil. XVIII. 1 

(i. Many inftances have been given in this woik, where after \ io- 

i O 7 v 

lot nr lions excited by irritation, the organ lias become quidedit to 
k b, and even to tine trrc.it irritation, which induced it into violent 
motion ; as after looking lone; at the fun or any bright colour, thev 
ccalc to be feen ; and after removing from bright 'day-light into a 
gloomv loom, the eye cannot at firft perceive the objecls, wh'cii lei- 
nnilatc it lets. Similar to this is the fyncopc, which luccteds alter 
t lie violent exertions of our voluntary motions, as after epileptic fits, 
for the power of volition a6b in this cafe as the ftimulus in the other. 
This fyncope is a temporary pally, or apoplexy, which ccafcs after a 
time, the mufcles recovering their power of being excited into afiion 
by the dibi ts of volition ; as the eye in the circumftance above men- 
tioned recovers in a little time its power of feeing objects in a gloomy 
room; which \Vcre invifible immediately after coming out of a ftronger 
light, This is owing to an accumulation of fenlorial power during 
the inaction of thofe fibres, which were before accuftomcd to per- 
petual exertions, as explained in Se£t. XII. 7. 1. A {lighter degree 
of this difeafe is experienced by every one after gj'eat fatigue, when 
the 'mufcles eain fuch inability to further action, that we arc obliged 
to rdt them for a while, or to fummon a greater power of volition to 
continue their motions. 

, In all the fyncopcs, which I have fefcn induced after convulfivc fils, 
the pulfc has continued natural, ‘though the orga‘ns of fenfe, as well as 
the locomotive mufcles, have ceafed to perform their functions ; for 
it is necefl’ary for the 'perception of objects, that the external organs 
pf fenfe fhould 1 be properly excited’by the voluntary power, as the 
eye-lids mud be open, and perhaps the mufcles of the eye put into 
aeftion to diftcrid, and thence give greater pellucidity to the cornea, 
whigh in fyncope, as in death, appears flat and lefs tranfparent. 

The 
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The tympanum of the ear alfo feems to require a voluntary exertion 
of its mjhfcles, to gain its due tendon, and it is probable the other 
external organs of l'enfe require a fimilar voluntary exertion to adapt 
them to the diftinCl perception of objects. Hence in fvneopc as in 
fleep, as the power of volition is fu fpended, no external objects a'ie 
perceived. See SeCt. XVIII. 5. During the time which the patient 
lies in a fainting ’fit, the fpirit of animation becomes accumulated ; 
and hence the mufcles in a while become irritable by their ufual fti- 
mulation, and the fainting fit ceafcs. See SeCt. XII. 7. 1. 

7. If the exertion of the voluntary motions has been ftill more 
energetic, the quiefcence, which fuccecds, is fo complete, that they 
cannot again be excited into aCtion by the efforts of the will. In this 
manner the palfy, and apoplexy (which is an univtrfal pally) are fre- 
quently produced after convullions, or other violent exertions ; of this 
1 (hall add a few inftanccs. 

Platernus mentions fome, who have died apoplectic from violent 
exertions in dancing; and Dr. Mead, in his Effay on Poifons, records 
a patient in the hydrophobia, who at one effort broke the cords 
which bound him, and at the fame inftant expired. And it is pro- 
bable, that thofe, who have expired from immoderate laughter, have 
died from this paralylis confequent to violent exertion. Mrs. Scott of 
Stafford was walking in her garden in perfect health with her neigh- 
bour Mrs. ; the latter accidentally fell into a muddy rivulet, 

and tried in vain to difengage horfelf by the afiiftancc of Mrs. Scott’s 
hand. Mrs. Scott exerted her utmoft power for many minutes, fir ft 
to affift her friend, and next to prevent herfelf from being pulled into 
the morafs, as tfier diftrcffed companion would nflt difengage her hand. 
After other aflift.mce was procured by their united fereams, Mrs.^ 
Scott walked to a chair about twenty yards from the brook,. and was 
feized with an apoplectic ftrokc: which continued many days, and 
terminated in a total lofs of her right arm, and her l'pcech; neither 6f 
which fhe ever after perfectly recovered. 
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It is Lid, that many people in Holland have died after lkating too 
long o! too violently on their frozen canals; it is probable the death 
oi their, and ol others, who have died fuddenly in lwimming, has 
been owing to this great quiefcence or paralyfis ; which! has l'n acceded 
verv violent exei turns, added to the concomitant cold, which has had 
greatei elicit after the lufferu s had been heated and cxhauflcdby pre- 
vious excrcife. 

I remember a young man of the name of Nairne at Cambridge, 
who walking on the edge of a barge fell into the river. His c-iuiin 
and fcllow-ftudcnt of the fame name, knowing the other could not 
fwim, plunged into the water after him, caught him by his clothe.,, 
and approaching the bank by a vehement exertion propelled him iafe 
to the land, but that inftant, feized, as was fuppofed, by the ciamp, 
or paralyfis, funk to rife no more. The reafon why the cramp of 
the mufcles, which compofe the calf of the leg, is fo liable to alllit 
fwimmers, is„ becaufe thefe mufcles have very weak antagonifts, and 
are .in walking generally elongated again after their contraction by the 
weight of the body on the ball of the toe, which is very much greater 
than the refinance of the water in fwimming. See Section 
XVIII. 15. 

It docs not follow that every apoplectic or paralytic attack is im- 
mediately preceded by vehement exertion; the quiefcence, which 
fuccecds exertion, and which is not fo great as to be termed paralyfis, 
frequently recurs afterwards at certajn periods; and by other caufics 
of quiefcence, occurring with thole periods, as, was explained in treat- 
ing of the paroxyfms of intermitting fevers; the quiefcence at length 
becomes fo great as to be incapable of again being removed by the 
efforts of volition, , and complete paralyfis is formed. Sec Section 
" XXXII. 3. 2. 

Many of the paralytic patients, whom I have feen, have evidently 
had difeafed livers from the too frequent potation of fpirituous liquors; 
fiome of them have had the gutta rofea on their faces and breafts; 
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which has in fotnc degree receded either fpoutaneoufly, or by the ute 
of extend remedies, and the paralytic ftroke lias fuccecded; and as 
in fcveial perfons, who have drank much vinous fpirits, I have ob- 
icTvcd epileptic fits to commence at about forty or fifty years of age, 
without any hereditary taint, from the flimulus, as X believed, of a 
difealed liver ; I was induced to aferibe many paralytic cafes to the 
fame lource ; which were not evidently the elicit of age, or of un- 
acquired debility. And the account given before of droplies, which 
\ cry frequently arc owing to a paralytis of the abforbent fyftem, and 
are' generally attendant on free drinkers of fpirituous liquors, con- 
firmed me in this opinion. 

The difigrceable irritation of a difeafed liver produces exertions and 
confequcnt quiefcencc; thefe by the accidental concurrence of other 
caufes of quiefcence, as cold, folar or lunar periods, inanition, the 
want of their ufual portion of fpirit of wine, at length produces pa- 
i alyfis. . 

This is further confirmed by obferving, that the mufcles, we gnoft 
frequently, or molt powerfully exert, are mod liable to pally; as 
thole of the voice and of articulation, and of thofc paralytics which I 
have leen, a much greater proportion have loft the ufc of their right 
arm ; which is fomuch more generally exerted than the left. 

I cannot difmifs this fubjeft without oblcrving, that after a para- 
lytic ftroke, if the vital powers arc not much injured, that the pa- 
tient has all the movements of .the affedted limb to learn over again, 
juft as in early infancy; the limb is firft moved by the irritation of 
its mulcles, as in ftretching, (of which a cafe was related in Section 
VII. i. 3.) or by the elc&ric concuffion; afterwards it becomes 
obedient to fenfation, as in violent danger or fear; a,nd laftly, the 
mulcles become again afiociatcd with volition, and*gradually acquire 
their ufual habits of adting together. 

Another ph«wiomenon in pallies is, that when the limbs of one fide 
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are difabled, thofe of the other are in perpetual motion. This can 
only be explained from conceiving that the power of motionf what- 
ever it is, or wherever it relides, and which is # capable of being ex- 
hauflcd by fatigue, and accumulated in reft, is now lefs expended, 
whilll one half, of the body is capable of receiving its ulual propor- 
tion of it, and is hence derived with greater eale or in greater abund- 
ance into the limbs, which remain unaffcdled. 

II. 1. The excels or defedl of voluntary exertion produces fnuil.u 
cfFcdts upon the lenfual motions, or ideas of the mind, as thole al- 
ready mentioned upon the mul'cular fibres. Thus when any viol'cn‘ 
pain, arifing from the defect of ionic peculiar ftimulus, exifts either 
in the mul'cular or fenfual fyftems of fibres, and which cannot be 
removed by acquiring the defective ftimulus; as in fomc conftitutions 
convullions of the mufcles arc produced to procure a temporary relief, 
fo in other conftitutions vehement voluntary exertions of the ideas of 
the mind are produced for the fame purpofe ; for during this exertion, 
like, that of the mufcles, the pain either vanifhes or is diminilhed : 
this violent exertion conltitutes madnefs; and in many cafes I have 
feen the madnefs take place, and the convullions ceafe, and recipro- 
cally the madnefs ceafe, and the convullions fupqrvene. See Section 
III. 5. 8. 

2. Madnefs is diftinguifhable from delirium, as in the latter the 
patient knows not the place where he refides, nor the perfons of his 
friends or attendants, nor is confcious.of any external objedts, except 
when fpoken to with a louder voice, or ftimulated with unufual force, 
and even then he foon relapfes into a ftate of inattention to every 
thing about him. Whilft in the former he is perfectly fenfible to 
every thing external, but has the voluntary powers of his mind m- 
tenfely exerted on fome particular objedl of his dclire or averfion, he 
harbours in his thoughts a fufpicion of all mankind, left they Ihould 
counteradt his defigns; and while he keeps his intentions, and the 
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motives of his aftions profoundly {beret ; he is perpetually ftudying 
the meafis of acquiring the object of his with, or of preventing or re- 
venging the injuries he fufpedts. 

3. A late French philolopher, Mr. Helvetius, has deduced almoft 
all our actions from this principle of their relieving us from the cmiui 
ortredium vitae; and true it is, that our defires or averfions are the 
motives of all our voluntary adtions; and human nature feems to ex- 
cel other animals in the more facil ufe of this voluntary power, and 
on that account is more liable to inlanity than other animals. But 
in mania this violent exertion of volition is expended on miftaken ob- 
jects, and would not be relieved, though we were to gain or efcape 
the objects, that excite it. Thus 1 have feen two inftances of mad- 
men, who conceived that they had the itch, and Several have believed 
they had the venereal infection, without in reality having a fymptom 
of either of them. They have been perpetually thinking upon this 
fubjedt, and lbme of them were in vain falivated with defign of con- 
vincing them to the contrary. 

4. In the minds of mad people thofe volitions alone exift, which 
arc unmixed with lenfation; immoderate fufpicion is generally the 
fir ft fymptom, and want of ftiame, and want of delicacy about clean- 
linefs. Sulpicion is a voluntary exertion of the mindarifing from the- 
pain of fear, which it is exerted to relieve : ftiame is the name of a 
peculiar difagreeable lenfation, fee Fable of the Bees, and delicacy 
about clcanlmefs arifes from another difagreeable fenfation. And 
therefore are not found in the minds of maniacs, which are employed 
folely in voluntary exertions. Hence the moft modeft women in 
this dilbafe walk naked amongft men without .any kind of concern, 
ufe obfccnc dilcourfe, and have no delicacy about’ their natural eva- 
cuations. 

5. Nor arc maniacal people more attentive to their natural appe- 
tites, or to the irritations which furround them, except as far as may 

refpedt their fufpicions or defigns ; for the violent and perpetual *e\- 
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ertions of their voluntary powers of mind prevents their perception of 
almofl every other object, cither of irritation or of fcnfation.{ Hence 
it is that they bear cold, hunger, and fatigue, with much greater 
pertinacity than in their lober hours, and are lefs injured by them in 
refpeft to tlu.iv general health. Thus it* is ailerted by hiftorians, that 
Charles the Twelfth of Sweden flept on the lnow, wrapped only in 
his cloak, at the fiegc of Frcdcrickftad, and bore- extremes of cold 
and hunger, and fatigue, under which numbers of his foldiers perilb- 
cd ; bccaule the king was iniane with ambition, but the l'oldier had 
no fuch powerful ftimulus to preferve his fyftcm from debility 'and 
death. 

6. Befidcs the infinities ariling from exertions in confequence of 
pain, there is alien a pleafurablc infinity, as well as a pleafurablc 
delirium ; as the inlanity of perfonal vanity, and that of religious fa- 
naticifm. When agreeable ideas excite into motion the fenforial 
pov\ or of fenfatiou, and this again caules other trains of agreeable 
ideas, a conflant flream of pleaf urablc ideas fuccecds, and produces 
pleafurablc delirium. So when the fenforial power of volition ex- 
cites agreeable ideas, and the pleafurc thus produced excites more vo- 
lition in its turn, a conflant flow of agreeable , voluntary ideas fuc- 
cceds; which when thus exerted in the extreme conflitutes in- 
fancy. 

Thus when our mufcular adlions arc excited by our fenfations of 
pleafurc, it is termed play ; when they are excited by our volition, 
it is termed work; and the former of thefe is. attended with leis fa- 
tigue, becauf’e the mufcular actions in play produce in their turn 
more pleafurable fenfatiou; which again has the property of pro- 
ducing more jmifcular action. Ak agreeable inftance of this I law 
* this morning. A little boy, who was tired with walking, begged of 
his papa to carry him. “Here,” fays the reverend dodlor, “ ride 
upon my gold- headed cane;” and the pleafed child, putting it be- 
tween his legs, gallopped away with delight, and complained no 


more 
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more of Ills fatigue. Here the aid of another fenforial power, that 
of pleafu|ablc fen fat ion, fuperadded vigour to the exertion oi ex! mulled 
volition. Which could otherwife only have been excited by additional 
pain, as by the lafh of (la very. On this account where the whole 
fenlorial power has been exerted on the contemplation of the promiled 
joys of heaven, the iaints of all pcrlccutcd religions have borne the 
tortures ol martyrdom with othenvilc unaccountable firmnels. 

7. There arc home diieafes, which obtain at lead a temporary relief 
from the exertions of infinity ; man/ inftances of dropfies being thus 
for a time cured are recorded. An cldcily woman labouring with 
afeites I twice law relieved for fome weeks by infinity, the dropfy 
eeafed for levcial weeks, and recurred again alternating w ith the iu- 
lanity. A man abided with difficult relpiration oji lying down, with 
very irregular pulfe, and uedematous legs, whom I faw this day, has 
for above a week been much relieved in refped to all thole fymptoms 
by the accelhon of infanity, which is (hewn by inordinate iulpicion, 
and great anger. 

In calcs of common temporary anger the incrcafed adion of the ar- 
terial fydem is feen by the red Ikin, anti incrcafed pulfe, with the 
immediate increafe oi mufcular adivity. A friend of mine, when he 
w as painfully fatigued by riding on horfeback, was accuftomed to call 
up ideas into his mind, which ulcd to excite his anger or indignation, 
and thus for a time at lead relieved the pain of fatigue. By this tempo- 
rary infinity, the effect of the voluntary power upon the whole of his 
fvftcm was incrcafed; as in the calcs of dronfy above mentioned, it 
would appear, that the incrcafed action of the voluntary faculty of 
the fenforium afFeded the abfoi bent fyftcm, as .well as the lecerning 
one. . * , 

8. In refped to relieving inflammatory pains, and removing fever, - 
1 have fecn many inftances, as mentioned in Scd. XII. 2. 4. One 
lady, whom I attended, had twice at fome years interval, a locked 
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jaw, which relieved a pain on her {lernum with peripneumony. Two 
other ladies I law, who towards the end of violent peripneur^iony, in 
which they frequently loll blood, were at length cured by iufanity 
fiipervening. In the former the increafed voluntary exertion of the 
mufcles of the jaw, in the latter that of the organs of fenfe, removed 
thcdifeaic; that is, the difagrccable lenlation, which had produced 
the inflammation, now excited the voluntary power, and thofe new 
voluntary exertions employed or expended the fuperabundant lenlorial 
power, which had pj-cvioufly been exerted on the arterial lyllcm, and 
caufod inflammation. 

Another cafe, which I think worth relating, was of a young man 
about twenty; he had laboured under an iriitative fever with debility 
for three or four wteks, with very quick and very feeble pulfe, and 
other ulual fymptoms of that fpecies of typhus, but at this time com- 
plained much and frequently of pain of his legs and feet. When thofe 
who nttcnded*him were nearly in dcfpair of his recovery, I oblerved 
with plea fu re an iufanity of mind fupervene: which was totally dif- 
ferent from delirium, as h.c knew his friends, calling them by their 
names, and the room in which he lay, but became violently lufpici- 
ous of his attendants, and calumniated with vehement oaths his ten- 
der mother, who fat weeping by his bed. On this his pulfe became 
llovvcr and firmer, but the quicknefs did not for lome time intirely 
ceafe, and he gradually recovered. In this cafe the introduction of an 
increafed quantity of the power of volition gave vigour to thofe move- 
ments of the fyflem, which arc generally only o&uatcd by the power 
of irritation, and of affociation. 

Another cafe I recoiled of a young man, about twenty-five, who 
.had the fcarlett-fevor, with very qtiick pulfe, and au univerfal erup- 
tion on his Ikin, and was not without reafon efteemed to be in great 
danger of his life. After a few days an infanity fupervened, which 
hiS f friends miftook for delirium, and he gradually recovered, and the 
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cuticle neeled off. From thefe and a few other cafes I have always 
cftecmal infanity to be a favourable fign in fevers, and have cautioufiy 
diftinguifhed it from delirium. 

III. Another mode of mental exertion to relieve pain, is by pro- 
ducing a train of ideas not only by the efforts of volition, as in infa- 
nity ; but by thofe of fenfation likewife, as in delirium and flecp. 
This mental effort is termed reverie, or fomnambulation, and is de- 
feribed more at large in Se6t. XIX. nju that fubje&. But I fhall here 
relate another cafe of that wonderful difeafe, which fel( yefterday 
under my eye, and to which I have feen many analogous aliehations 
of mind, though not cxa&ly fimilar in all circumftances. But as all 
of them either began or terminated with pain or convulfion, there 
can be no doubt but that they are of epileptic origin, and conftitute 
another mode of mental exertion to relieve fome. painful feh- 
fation. 

1. Matter A. about nine years old, had been feized at feven every 
morning for ten days with uncommon fits, and had had flight* re- 
turns in the afternoon. They were fuppofed to originate from 
worms, and had been in vain attempted to be removed by vermi- 
fuge purges. As his fit was expe&ed at feven yefterday morning, 
I faw him before that hour ; he was afleep, feemed free from pain, 
and his pulfe natural. About feven he began to complain of pain 
about his navel, or more to the left fide, and in a few minutes had 
exertions of his arms and legs like fwimming. He then for half 
an hour hunted a pack of hounds ; as appeared by his hallooing, 
and calling the dogs by their names, and difeourfing with the at- 
tendants of the chafe, deferibing exactly a day ©f hunting, which 
(1 was informed) he had witnefled a year before, going through 
all the moft minute circumftances of it ; calling to people, who 
were then prefent, and lamenting the abfencc of others, who were 
then alfo abfent. After this feene he imitated, as he lay in bed, 
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fome of the plays of boys, as fwimming and jumping. He 
then fung an Englilh and then an Italian fong ; part of which 
with his eyes open, and part with them doled, but could not 
be awakened or excited by any violence, which it was proper 
to ufe. 

After about an hour he came fuddenly to himfclf with ap- 
parent furprile, and feeroed quite ignorant of any part of what 
had palled, and alter beiug apparently well for half an hour, he 
fuddenly fell into, a great ftupor, with (lower pulfe than natural, and 
a Ifovy moaning refpiration, in which he continued about another half 
hour, and then recovered. 

The fequel of this difeafe was favourable j he was dire&ed one 
grain of opium af fix every moraiog, and then to rife out of 
bed ; at half paft fix he was. directed fifteen drops of laudanum in 
a glafs of wine, and w$a.ter. The firft day the paroxyfm became 
Utorter, and lefs violent. The dofc of opium was increafcd to one- 
half-more, and in three or four days the fits left him. The bark and 
filings of iron were alfo exhibited twice a day and I believe the com- 
plaint returned no more. 

2 a In this paroxyfm it muft be obferved,.that he began with pain, and 
ended with ftupor, in both circumftances refembling a fit of epileply. 
And that therefore the exertions both of mind and bodv, both the vo- 
luntary ones, and tnofe immediately excited by pleafurable fenfation, 
were exertions to relieve pain. 

The hunting feene appeared to be rather an a<ft of memory 
than of imagination, and was therefore rather a voluntary exer- 
tion, though atteqddd with the pleafurable eagernefs, which was 
jhe confequente of -thofe ideas recalled by rccolle&ion, and not the 
caufc of them. 

Thcfe ideas thus voluntarily recolle&ed were fucceeded by fen- 
fatipns of pleafure, though bis fenfes wore unaffefted by the fti- 
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muli of vifible or audible ohjedls; or fo weakly excited by them as 
not to produce fenfation or attention. And the pleasure thus ex- 
cited by volition produced other ideas and other motions in con- 
fequence of the fenforial power of fenfation. Whence the mixed 
catenations of voluntary and fenfitive ideas and mufcul.ir motions 
in reverie ; which, like every other kind of vehement exertion, 
contribute to relieve pain, by expending a large quantity of fenforial 
power. 

Thole fits generally commence during deep, from whence I fup- 
pofe they have been thought to have fome connexion with deep, 
and have thence been termed Somnambulifm ; but their commence- 
ment during deep is owing to our increafed excitability by internal 
fenfations at that time, as explained in Sedt. XVIII. 14 and 15, and 
not to any fimilitude between reverie and deep. 

3. 1 was once concerned for a very elegant and ingenious young 
lady, who had a reverie on alternate days, which continued nearly 
the whole day ; and as in her days of difeafe fhe took up the lime 
kind of ideas, which fhe had converfcd about on the alternate day 
before, and could recolledt nothing of them on her well-day ; fhe 
appeared to her friends to pofiefs two minds. This cafe alfo was of 
epileptic kind, and was cured, with feme relapfes, by opium admi- 
niftcred before the commencement of the paroxvfm. 

4. Whence it appears, that the methods of relieving inflammatory 
pains, is by renaming all flimulus, as by venefedtion, cool air, mu- 
cilaginous diet, aqueous potation, filence, darknefs. 

The methods of relieving pains from dcfcdl of ftimulus is by fup- 
plying the peculiar flimulus required, as of food*, or warmth. 

And the general method of relieving pain is byexciting into adtiou 
lbme great part of the fyftena for the purpofe of expending a part 
of the fenforial power. This is done either by exertion of the vo- 
luntary ideas and mufcles, as in infanity and convullion ; or, by 
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exerting both voluntary and fenfitive motions, as in reverie ; or by 
exciting the irritative motions by wine or opium ifttcrnaflly, and 
by the warm bath or blitters externally ; or laftly, by exciting 
the fenfitive ideas by good news, affecting ffories, or agreeable 
pattions. 
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SECT. XXXV. 

DISEASES OF ASSOCIATION. 

I. i. Sympathy or conjent of parts. Primary and fecondary parts of an affociatei 

• train of motions reciprocally affeSl each other. Parts of irritative trains of mo- 
tion affeSl each other in four ways. Sympathies of the Jkin andftomach . Flujh - 
ing of the face after a meal. Eruption of the fmall-pox on the face. Chilnefs 
after a meal. \. Vertigo from intoxication, j. Jbforptiou from the lungs and 
pericardium by emetics. In vomiting the allions of theftomach are decreafed , not 
increafed. Digejiion Jlrengthened after am emetic. Vomiting from deficiency of 

fenforial power. 4. Dyfpncea from cold bathing. Slow pulfe from digitalis. 
Death from gout in the flomach. II. 1. Primary and fecondary parts of fen- 
fit ive affbciations affeSl each other. Pain from gall-flone, from urinary ft one. 
Hemicrania. Painful epilepfy. a. Gout and red face from inflamed liver. 
Shingles from inflamed kidney. 3. Coryza from cold applied to the feet. Pleu- 
rify. Hepatitis. 4. Pain of Jhoulders from inflamed liver. III. Difeafes from 
the ajfociations of ideas. 

I. 1. MANY fynchronous and fucceflivc motions of our mufcular 
fibres, and of our organs of fenfe, or ideas, become aflbciated lb as to 
form indilfoluble tribes or trains of a&ion, as Ihewn in Se&ion X. on 
Aifociatc Motions. Some conftitutions more eafily eftablilh* thefe 
alfociations, whether by voluntary, fenfitive, or irritative repetitions, 
and lbme more eafily lofe them again, as Ihewn.in Section XXXI. on 
Temperaments. 

When the beginning of fuch a train of adtions becomes by any 
means difordered, the fucceeding part is liable to become difturbed 
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in confequcncc, and this is commonly termed fympathy or confent of 
parts by the writers of medicine. For the more clear understanding 
of thefc lympathies we mufl confider a tribe or train of actions as di- 
vided into two parts, and call one of them the primary or original 
motions, and the other the iecondary or fympathetic ones. 

The primaty and Iecondary parts of a train of irritative aftionsmay 
reciprocally affect each other in four different manners, i They 
may both be exerted with greater energy than natural, z. The 
former may nft with greater, and the latter with lels energy. 3. 
The former may aft with lefs, and the latter with greater energy. 
4. They may both aft with lefs energy than natural. 1 fhall now 
give an example of each kind of thefe n odes of action, and endeavour 
to (hew, that though the primary and fecondary paits of thefe trains 
or tribes of motion are connefted by irritative aflociation, or their 
previous habits of afting together, as deferibed in Seft. XX. on Ver- 
tigo. Yet that their afting with fimilar or diffmilar degrees of ener- 
gy, depends on the greater or lefs quantity of fenforial power, which 
the primary part of the train expends in its exertions. 

The aftions of the flomach conftitute fo important a part of the 
affociations of both irritative and fenfitive motioifs, that it is faid to 
lVmpathize with almoft every part of the body; the firft example, 
which I (hall adduce to (hew that both the primary and (econdary 
parts of a train of irritative affociations of motion aft with increafcd 
energy, is taken from the confent of the (kin with this organ. When 
the aftion of the fibres of the ffbmach is increafdd, as by the ilirrmlus 
of a full meal, the exertions of the cutaneous arteries of the face be- 
come inercafed by tJie‘ir irritative affociations with thofe of the lto- 
mach, and a glow ov fluffing of the face fucceeds. For the lmall 
veffcls of the lkin of the face having been more accuftomed to the va- 
rieties of aftion, from their frequent expofure to various degrees of 
cohj tlid heat become more eafily excited into inercafed aftion, than 
rhoie of the covered parts of our bodies, and thus aft with more 
- energy 
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energy from their irritative or fenfitive aflociations with the ftomach. 
On thismccount in fmall-pox the eruption in confequcncc of the pre- 
vious afteCtion of the ftomach breaks out a day looner on the face than 
on the hands, and two days fooner than on the trunk, and recedes in 
limilar times after maturation. 

' But fecondly, in weaker conftitutions, that is, in thofe who pof- 
fefs lets fenforial power, lb much of it is expended in the increafcd 
actions of the fibres of the ftomach excited by the ftimulus of a meal, 
that a fenfe of chilnefs fucceeds inftcad of the univerlal glow above 
mentioned} and thus the fecondary part of the atfociated train of mo- 
tions is diminilhed in energy, in coufequence of the increafed a&ivity 
of the primary part of it. 

2. Another inftance of a fimilar kind, where the fecondary part of 
the train a&s with lefs energy in confequence of the greater exertions 
of the primary part, is the vertigo attending intoxication ; in this 
circumftance fo much fenforial power is expended on the ftomach, 
and on its neareft or more ftrongly aflociated motions, as thofe of the 
fubcutaneous veftels, and probably of the membranes of fomc inter- 
nal vifeera, that the irritative motions of the retina become imper- 
fectly exerted from deficiency of fenforial power, as explained in 
Se£t. XX. and XXI. 3. on Vertigo and on Drunkennefs, and hence the 
ftaggering inebriate cannot completely balance himfelf by fuch in- 
diftinCt vifion. 

3. An inftance of the third drcumftance, Where the primary part 
of a train of irritative tnotions a£ts wifh lels, and the fecondary part 
with greater energy, may be obferved by making the following ex- 
periment. If a perfon lies with his arms and ‘fhoulders out of bed, 
till they become cold, a temporary coryza or catafrh is produced ; f» 
that the paflage of the noftrils becomes totally obftructed ; at lead 
this happens to many people ; and then on covering the arms and 
Ihouldcrs, till they become warm, the paflage of the noftrils c-e^fes 



I 

448 DISEASES OF ASSOCIATION. Sect. XXXV. x. 

again to be obftrudled, and a quantity of mucus is difeharged from 
them. In this cale the quiefcence of the veflels of the Ikii*. of the 
arms and Ihouldcrs, occafioned by expofure to cold air, 1 produces by 
irritative aflociation an increafed aftion of the veflels of the membrane 
of the noftiils j 'and the accumulation of fenforial power during the 
torpor of the arms and Ihoulders is thus expended in producing a 
temporary coryza or catarrh. 

Another inftance may be adduced from the fympathy or confent of 
the motions of the ftomach with other more diftant links of the very 
extenfive tribes or trains of irritative motions afl'oeiated with them, 
deferibed in Sedt. XX. on Vertigo. When the adtions of the fibres 
of the ftomach are diminifhed or inverted, the actions of the abforbent 
veflels, which take up the mucus from the lungs, pericardium, and 
other cells of the body, become increafed, and abfbrb the fluids accu- 
mulated in them with greater avidity, as appears from the exhibition 
of foxglove, antimony, or other emetics in cafes of anafarca, attend- 
ed with unequal pulfe and difficult refpiration. 

That the adt of naufea and vomiting is a decreafed exertion of the 
fibres of the ftomach may be thus deduced ; when an emetic medi- 
cine is adminiltered, it produces the pain of ficknefs, as a difagreeable 
tafte in the mouth produces the pain of naufea ; thefe pains, like that 
of hunger, or of cold, or like thofe, which are ufual'y termed ner- 
vous, as the head-ach or hemicrania, do not excite the organ into 
greater adtton ; but in this cafe I imagine the pains of fickncfs or of 
naufea counteradfc or deftroy this pleafurable fenfation* which feems 
neceflary to digeftion, as fhewn in Scdt. XXXIII. 1. 1. The peri- 
ftaltic motions of tbe‘fibres of the ftomach become enfeebled by the 
want of this ftimulus of pleafurable fenfation, and in confcquence 
ftop for a time, and then become inverted ; for they cannot become 
inverted without being previoufly flopped. Now that this inverfion 
of tjie trains of motion of the fibres of the ftomach is owing to the de- 
. ficiency 
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fkiency of pit-durable lenlation is evinced from this circumftancc, 
that a ijauicous idea excited by words will produce vomiting as effec- 
tually as a naulcous drug. 

Hence it appears, that the ad of naufea or vomiting expends Ids 
fen fori al power than the ufual periftaltic motions of* the Ilomach in 
the digeffion of our aliment j and that hence there is a greater quan- 
tity of fenforial 'powc'- becomes accumulated in the fibres of the fto- 
niach, and more of it in confequcncp to fpare for the adion of thole 
parts of the fyftcm, which are thus affociated with the Ilomach, as 
of the whole abforbeut fcrics of vdlcis, and which are at the fame 
time excited by their ufual Ilimuli. 

From this we .cun underftand, how after the operation of an emetic 
the Ilomach becomes more irritable and fcnliblc to the Ilimulus, and 
the pleui ure of food ; lince as the fenforial power becomes accumu- 
lated dui ing the nauica and vomiting, the digeifivc power is after- 
wards exerted more forccably for a time. It lhould,’ however, be 
here remaiked, that though vomiting is in general produced by the 
deled; of this Ilimulus of pleafurable fenfation, as when a naulcous 
drug is adminiilercd ; yet in long continued vomiting, as in feu-lick* 
nefs, or from habitual dram-drinking, it aides from deficiency of leu- 
fori.il power, which in the former cale is exlnulted by the increafed 
exertion of the irritative ideas of vilion, and in the latter by the fre- 
quent application of an unnatural Iliinulus. 

4. A11 example of the fourth. circumffance above mentioned, where 
both the primary and> fecondary parts- of a train of motions proceed 
with energy Ids than natural, may he oblerved in the dylpnoen, 
which occurs in eoing into a very cold bath, and which has been de- 
lcribed and explained in Sed. XXXIi. 3. 2. , * 

\ nd by the increafed debility of the pulfations of the heait and ar- 
t.rio during the operation of an emetic. Secondly, from the ilow- 
nt Is • ,d intcrinilhon of the pulfations of the heait from the inccffant 
■ ffo.t.do vomit occ.'.foned bv an ovcrdole of di.utuh And thirdly, 
Vo-.. I. ] M fioiu 
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from the total Hop page of the motions of the heart, or dcith, jo con- 
sequence of the torpor of the iinnrich, when a I tee ted with thp co.1,1- 
inenccment or cold paroxySm of the gout. See Sebt, XXV. 17. 

II. 1. The piimarv and Secondary parts of the trains of Icnlitivc 
aflociation reciprtxrally alfedl each other in dilierent manners. 1. I he 
in created SenSation of the primary part may ceafe, when that of the 
Secondary part commences. 2. The increased action' of the pii. ury 
part may ceafe, when that of the Secondary part commence';. 3. 
The primary part may have incrcafed SenSation, and the Secondary 
part increased action. 4. The primary part may have increafed ac- 
tion, and the Secondary part increafed SenSation. 

Examples of the first mode, where the increased SenSation of the 
primary part of a train of fenlitive aflociation ceafes, when that of 
the Secondary part commences* are not unfrequent; as this is the 
general origin of thole pains, which continue tpmc time without 
being attended* with inflammation, Such as the pain at the pit of the 
Stomach from a Stone at the neck of the gall-bladder, and the pain 
of Strangury in the glans penis from a Slone at the neck of the urinary 
bladder. In both thefe cafes the part, which is afTe< 5 ted fecondarily, 
is believed to be much more fcnflble than the part primarily afferted, 
as (k Scribed in the catalogue of dileafes, ClaSs JI. 1. 1. 11. and IV. 2. 
2. 2. and IV. 2. 2. 4. 

The hemicrania, or nervous hcadach, as it is called, when it ori- 
ginates from a decaying tooth, is another difeafe of this kind; as the 
pain of the carious tooth always ceafes, when the pun over one eye 
and temple commences. And it is probable, that the violent pains, 
which induce convulsions in painful epileplics, are produced in the 
fame manner, ‘from *a more fen il ole ‘part S/mpai hzin< with a diSeaSed 
one of leSs fenflbiiity. See Catalogue of DiSeaScs, Clafs IV. 2. 2. 8. 
and III . 1 . 1.6. 

Ifhe laid: tooth, or dens Sapientiic, of the upper jaw moft frequent- 
ly decays fir SI, and <s liable to produce pain over the eye and temple 
' 8 of 
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ol ; !«at, iiJu. I he lalt tooth cl lhe under-jaw is alfo liable to produce 
a fmilar hemicrania, when it begins to decay. When a tooth in the 
up,'.r-jaw is. the esuie of the hcadach, a {lighter pain is loinctimco 
perceived on the check-hone. And when a tooth in the lower-jaw 
is the eauL of hcadach, a pain fometimes affects the tendons of the 
mulcles of the neck, which are attached near the jaws. ]>ut the 
clavus hyllcriefls, or pain about the middle of the parietal bone on 
one fide of the head, I have leen [Woduccd by the fecond of the mo- 
laias, or grinders, of the under-jaw; of which I {hall relate the fol- 
lowing caie. See Clals IV. 2. 2 . 8. 

Mrs. , about 30 years of age, was feized with great pain 

about the middle of the right parietal bone, which had continued a 
whole <hy before I law her, and was lo violent' as to threaten to oc- 
caiioti convullious. Not being able to detect a decaying tooth, or a 
tender one, by examination with my eye, or by {hiking them with 
a tca-1 poon, and fearing bad confcqucnccs from her tendency to con- 
vullion, I adviled her to extradt the laft tooth of the under-jaw on the 
a fie ft ed lidc ; which was done without any good ellcdt. She was 
then directed to lofe blood, and to take a brilk cathartic; and after 
that had operated, about 60 drops of laudanum were given her, with 
1 irpc doles of hark ; by which the pain was removed. In about a 
in. tinght lhe took a cathartic medicine by ill advice, and the pain re- 
turned with greater violence in the latnc place ; and, before I could 
arri\c, as {he lived 30 miles from me, lhe {offered a paralytic flrokc; 
which a hefted her Hmbs and her face on one fide, and relieved the 
pain of her head. 

About a year afterwards I was again called *to her on account of a 
pain as violent as before exactly 6n the lame part of the other parietal 
bone. On examining her mouth I found the lecond molaris cf the 
uiuler-jaw on the fide before afledted was now decayed, and con- 
cluded, that this tooth had occafioned the flrokc of the pally hv'thc 
pain and conlequent exertion it had cauled. Qn this account 1 car- 

3 M 2 ncfljy 
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ncftlv entreated her to allow the found molaris of the fame jaw op- 
pofite to the decayed one to be extracted ; which was forthwith done, 
and the pain oi her head, immediately coaled, to the aftonifhment oi- 
lier attend Hit 

In the cedes Shove related of the pain exifPing in a part diilant ;rotn 
the teat of the diteale, the pain is owing to deleft of the uiiial nn- 
(ions ot the painful part. Tliis appears from the col'diic-ls, pih "da, 
and emptinels of the affected vcffcls, or of the extremities of the body 
in general, and from there being no tendency to inflammation. The 
incicafcd aflion ot the primary part of thefe affociated motions, as oi 
the hepatic termination of the bilc-dudt from the flimulos oi a g'.ll- 
llone, or of the interior termination of the urethra horn the fhuuilus 
of a llone in the bladder, or laflly, of a decaying tooth in hemicrania, 
dep r ‘- • the ihcoi.davy part of elude affociated motions, namely, the 
cxtcri'i) . 1. rminations of ti e bile-duct or urethra, or the pained mem- 
branes of the head in hemicrania, of their natural fhare of ienforial 
pow’e, : and hence the fecondary parts of thefe fenfitive trains ot affo- 
ciatiou become pained from the deficiency of their uiiial motions, 
\vh : di is accompanied with deficiency of fecrctions and of heat. Set- 
Sea. IV. 5. XU. 5. 3. XXXIV. r. 

Why docs the pain of the primary part of the alTociation ccafc, 
■when tl.r.L ot the lecondary part commences? 'Phis : i a cpieflion of 
intricacy, but perhaps not inexplicable. The pain of the primary 
part of thefe affociated trains of motibn was owing to too great Iti- 
mulus, as of the [tone at the neck, of the bladder, Vnd was confequcntly 
canled by too great action of the pained part. This greater action 
than natural of the, primary part of thefe aflociated motions, by em- 
ploying or expending the Ienforial power of irritation belonging to the 
whole affociated train of motions, occafioncd torpor, and conlequcnt 
pain in 'file fecondary part of the alfociat<ul train; which wn& p li- 
fe fled of greater fallibility than the primary pat of it. Now the 
great pain of the fcoondary part of the train, as loon as it commences, 

' employs 
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employs, or expends the fen tonal power of fenfation belonging to the 
v. iwle ahociated train of motions; and in confcquence the motions 
‘he primary part, thou'di mcrealcd by the frimnins of an extianc- 
O'' , no !y, cede to be rcc«*mp uii-*d with piin or lcnlation. 

it 1 ! i '• niooc of rta<onin'g be juft it explains a cunious fad, why 
wi n two parts or tire body are ftiongl) llimulaud, the pain is felt 
only in one :>i them, though it E poflible by voluntary attention it 
m !■: alternately perceived in thrjn both. In the tame manner, 
wh; ■ two new ideas are prefented to us from the flimulus of external 
be*' li v. ue attend to hut one of them at a time, in other words, 
" hen < :;e ftt of fibres, whether of the mulcles or organs of fenfe, 
con.iaei h' dr on r,!y as to excite much fenfation ; another let of fibres 
central ting riK-io u caklv do not excite ienfation’ at all, beeaufe tiie 
i. : ion.’i power of Ienfation is prc-occupied by the fiifl let of fibres, 
ho wc cannot will more than one effeift at once, though by afiocia- 
tions pievioufly formed we can move many fibres in combination. 

Thus in the inflanccs above related, the termination of the .bile 
diuft in the duodenum, and the exterior extremity of the urethra, 
c u - r e feniible than their other terminations. Whin tiufc p.ut;. 
ire d*.]iri \ ' d of their ufual motions by deficiency of feidorial power, 
at> ab.n e explained, they become painful according to law the fifth 
in S.Ction Iv\ and the let's pain oiigin.uly excited by the flimulus of 
concreted bile, or of a llone at their other extremities ceales to be 
pent cived. Afterwards, however, when the concretions ol E, or 
the done on the urinary bladder, become more numerous or larger, 
the pain from their incrcafed flimulus becomes greater than the 
ailbeiated pain ; and is then felt at the neck cf the gall bladder or 
urinary bladder j and the pain of the glans penis,, or at. the pit of the 
flomach, ccaies to be perceived. 

2. Examples of the fecond mode, where the increafed action of 
the primary part of a train of fcnlitive aflociation ccaies, when that 
of the feconJary part commences, arc alfo not infrequent ; as tins is 

the 
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t'lc ufual manner ol the tranflatum of inflammations from internal to 
external parts oi the fytlem, inch a a v. Inn an inflammation of tlu 
Ji’- or or llomach is tranllatcd to the membranes of the loot, and 
forms tile gout ; or to the /kin of the face, and terms the roly di op ; 
or when an inflammation of the meinbram ; of the kidnevs 1; trr.nl- 
lated to the lkin of the loins, and forms one kinder he rp.-^, cal'iul 
fhingh s ; m tliele caks by \\ h.Z-vcr caufe the original infl • mrnatien 
may have been produced, as the boundary part of the train of fenu- 
tivc aflociation is more fenfible,' it becomes exerted with greater vio- 
lence than the fir/t part of it; and by both its mcrealed pain, -and 
the iucreafed motion of its librcs, io far dimini/hes or yxhaull > t!ie 
fenforial power of lenlation ; that the primary pait of the tiai.i being 
lcls fallible ccafcs t) both to feel pain, and to aft with unnatural 
energy. 

5. Examples of the third mode, where the primary part of a train 
of lentitive aflociation of motions may experience increaled lenlation, 
and the iecondary part iucrcafcd action, are likewile not unficcjucnt ; 
ns it is in this manner that molt inflammations commence, 'l'hus, 
after /landing Come time in /now, the feet become affected with the 
pain of cold, and a common coryza, or inflammation of the mem- 
brane of the noftrils, fuceeeds. It is probable that the internal in- 
flammations, as plcurilie;., or hepatitis, which are produced alter the 
cold paroxyim of fever, originate in the lame manner from the fym- 
pathy of thole parts with lome others, which were prcvioufly pained 
from opiicfccncc ; as happen^ to various partj of the ly/lcm dining 
the cold lits of fevers. In theic cafes it would leem, that the fen- 
forial power of fcqlalion becomes accumulated during the pain of 
1 old, as the torpor of the velfcls occafior.ed by the defect of heat cbn- 
'tiihutcs to the .incrcafe or accumulation of the fenforial power of 
imitation, and that both theic become excited on fome internal pait, 
v. hich was not rendered torpid by the cold which affected the external 
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part', ti'iir by its uflociation with them; or which i'ooner recovered 
il.- ii :i!i!\i!ity. This requires further conllderafion. 

4 . A’i example oi t!ie fourth mode, or wljerc the piimary part of 
a ki'liihc adbci.ition of motions may have iucrcufcd ail ion, and the 
fceoml m v pu t incrcated filiation, may he taken from the pain of the 
fhouMcr. which attends inflammation of the membranes of the liver, 
lee Clal\ I'/. 2 / 2 y. ; in this circumfcance lb much fcnl’orial 
power Hems to he expended in the violent actions and lenlations of 
rl.ie inflamed membranes of the liver, that the membranes aflociated 
with ti.^ni become quielbcnt to their ul'ual flimuli, and painful in 
con feci uencfc* 

L 

There may he. other modes in which the primary and fecondary 
paits of ilia trains of aflociated fenlitivc motioifs may reciprocally 
ali'cdt each other, as may be leen by looking over Clals IV. in the 
catalogue of ilileal'es ; all which may probably be refolvcd into the 
plus and minus of fenlorial power, but we have not \et 1 iad iutficicnt 
obfervatiom made upon them with a view to this dodliitic. * 

111. Tlic aflociated trains of our ideas may have lympathics, and 
their primary and l'econdary parts atiedl each other in lomc manner 
iimilar to thole above dcicribed ; and may thus occafion various cuii- 
ous phenomena not yet adverted to, belidcs thole explained m the 
Scdl.ons on Dreams, Reveries, Vertigo, and DrunkenneH ; and may 
thus ili-.urb the deductions of our realonings, as well as the ft reams 
of our imaginations; prefent us with fa lie degrees of fear, attach 
unfounded value to t.ivial circumftanCes ; give occalion to our caily 
preje. ices and antipathies; and thus embarrafl 1 ! c happincls of our 
lives. A copious and curious harveft might be reaped fiom tins pro- 
vince of fcicncc, in which, howeVer, I fhall not at prefent wield my 
licklc. 
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SECT. XXXVI. 

OF THE PERIODS OF DISEASED 

I. Mufcles excited, by volition foon ceafe to contrail, or by fen fat ion. or i>y in it a , 
owing to the exbaujlion of fenforial power. Mnftles fubjetled to /d Jfwdir 
have their fenforial power accumulated. Hence the pe.iods ,y feme fee. ’a. 
I fan! of irritability after intoxication. II. 1. Natural chitons cate; Ved with 
daily habits of life.' 1. fVilhfolar periods. Periods of Jleep. Of evaluating 
the bowels. 3. Natural aft ions catenated with lunar pet ion's. Alefli nt i/io . 
Venereal orgafm of animals. Barrenrejs. III. Periods of < If, fed am. :rt 
actions front fluted returns of noflurnal cold, from folar and lunar i;.fu .... 
'Periods of diurnal fever, he, die fever, quotidian, tertian, quartan fever. Peril I . 

of gout, pleurify, of fevers with arterial debility, and wi'h arterial frength. 
Periods of rhaphania, of nervous cough, bemi crania, arterial h.vnxi / hages, 
hemorrhoids , h.emoptoe, epilepfy, palfy, apoplexy, mednejs. iV. Critical day; 
depend on lunar periods. Lunar periods in the fatal! pox. 

J. IF any of our mufcles be made to contract violently by the 
power of volition, as thofc of the lingers, when any one hangs by 
his hands on a fwing, fatigue, toon enl'ues; aijd the mu fries ceafe to 
acl owing to the ten porary exhauftion of the l'pirit of animation ; as 
foon as this is again accumulated in the muieles, they are ready to 
conti afrt again by tjie dibits of volition. 

Thole violent* mufcular addons induced by pain become in the 
fame manner intermixed and recurrent ; as in labour-pains, vomit- 
id.;, tenciVnus, Rrangury ; owing likewile to the temporary exhauf- 
tion of the ipirit or animation, a.^ above mentioned. 


When 
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Whoa any flimulus continues long to ad with unnatural violence, 
fo as to, produce too energetic action of any of our moving organ#, 
thofc motions loon ceale, though the flimulus continues to a iff ; a , 
in looking long on a bright object, as on an inch-fquarc of red lilk 
laid on white paper in the iunfhine. See Plate I. in Sed. III. j. 

On the contrary, where lefs of the ftimulus of volition, lcn fat ion, 
or irritation, have been applied to a mufeie than ufual; there ap- 
pears to be an accumulation of the {pirit of animation in the moving 
organ ; by w hich it is liable to a<ft with greater energy from lefs 
quantibj^of ftimulus, than was previoufly neceflary to excite it into fo 
great adioii^; as after having been immerfed in fnow the cutaneous 
vcflels of our hands are excited into ftronger adion by the flimulus 
of a lefs degree of heat, than would previoufly ’have produced that 
efted. 

From hence the periods of fome fever-fits may take their origin, 
either Amply, or by their accidental coincidence with lunar and folar 
periods, or with the diurnal periods of heat and cold, to be treated 
of below ; for during the cold fit at the commencement of a fever, 
from whatever caufe that cold fit may have been induced, it follows, 
i. That the fpirit of animation mu ft become Accumulated in the 
parts, which exert during this cold fit lefs. than their natural quan- 
tity of adion. 2. If the caufe producing the cold fit does not in- 
creafe, or becomes diminifhed j the parts before benumbed or in- 
adive become now excitable ’by fmaller ftimulus, and are thence 
thrown into more violent adion than is natural; that is a hot fit fuc- 
cecds the cold one. 3. By the energetic adion of the fyftem during 
the hot fit, if it continues long, an exhauftioii of the fpirit of ani- 
mation takes place ; and another cold fit is liable to fucceed, from the 
moving fyftcm not being excitable into adion from its ufual ftimulus. 
This inirritability of the lyftem from a too great previous ftimulus, 
and confequent exhauftion of fenforial power, is the caufe of.thc 
general debility, and ficknefs, and head-ach, fflme hours after in- 

Voi. . I, 3 N toxicatioiT. 
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toxication. And hence we fee one of rhe caufcs of the periods of 
firwer-lifs ; which however are frequently combined with thu periods 
of our diurnal habits, or of heat and cold, or of folur or lunar 
period.-?. 

When bdides the tendency to quiefcence occafioncd bv the expen- 
diture of fenlorial power during the hot fit of fever, iome other caufe 
of torpor, as the folar or lunar periods, is necedary to the introduc- 
tion of a lecond cold fit ; the fever becomes of the intermittent kind ; 
that is, there is a fpace of time intervenes between the end of the 
hot tit, and the commencement of the next cold one. Rut where 
no exteriour caufe is neceflarv to the introduction of thcflecond cold 
lit ; no fuch interval of health intervenes ; but the leconu cold fit 
commences, as foon as the fenforial power is fufficiently exhauited 
by the hot fit ; and the fever becomes continual. 

II. nThe following are natural animal adions, which are fre- 
quently catenated with our daily habits of life, as well as excited by 
their natural irritations. The periods of hunger and third: become 
catenated with certain portions of time, or degrees of exhaudion, or 
other diurnal habits of life. And if the pain of hunger be not re- 
lieved by taking fobd' at the ufual time, it isiiaSle to ceafe till the 
next period* of time or other habits recur ; this is not only true in 
refpeCt to our general defire of food, but the kinds of it alio arc 
governed by this periodical habit j iiifocnuch that beer taken to break- 
fad: will difturb thedigeftion of thofej who have been accuftomed to 
tea; and tea taken at dinuerwill difagree vVith thofc, who have 
been accuftomed to beer. Whence it happens, that thofe, who 
have weak ftomachs,’ wjll he able to ,digeft more food, if they take 
their meals at regular hours ; becaufe they have bo&i the ftimulus of 
the aliment they take, and the periodical habit, to a'flift their digel- 
tion, 

Tl&'pcrioiJs of emptying the bladder are. not only dependent on 
the acrimony or diftention of the water in it, but are frequently 
< 8 catenated 
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catenated with external cold applied to the fkin, as in cold bathing, 
or wafhing the hands ; or with other habits of life, as many are ac- 
cuftomcd to empty the bladder before going Jo bed, or into the houfe 
after a journey, and this whether it be full or not. 

Our times of refpiration are not only governed by* the ftimulus of 
the blood in the lungs, or our defire of freth air, but alfo by our 
attention to the hourly objedts before us. Hence when a perfon is 
carneftly contemplating an idea of .grief, he forgets to breathe, till 
the fen lat ion in his lungs becomes very urgent ; and then a fxgh fuc- 
ceeds > fv»4^the purpofe of more forceably pulhing forwards the blood, 
which is accumulated in the lungs. 

Our times of 'reipiration are alfo frequently governed in part by 
our want of a Ready fupport for the actions of our arms, and hands, 
as in threading a needle, or hewing wood, or in fwimming; when 
we are intent upon thefe objedts, we breathe at the intervals of the 
exertion of the pectoral mufcles. : 

2. The following natural animal actions are influenced by ’folar 
periods. The periods of fleep and of waking depend much on the 
folar period, for we are inclined to fleep at a certain hour, and to 
awake at a certain hour, whether we have had 'more or lei's fatigue 
during the day, if within certain limits; and are liable to wake at a 
certain hour, w hether we went to bed earlier or later, within certain 
limits. Hence it appears, that thofe who complain of want of fleep, 
will be liable to fleep better or longer, if they accuftom themfelves 
to go to rclt, and to’ rife, at certain Hours. 

The periods of evacuating the bowels are generally connected with 
feme part of the folar day, as well as with 1 t£i& aciimony or diften- 
tion occafioncd bv the feces. Hence one methbd of correcting cof- 
tivenefs is by endeavouring to eftablifh a habit of evacuation at a c;i- 
tain hour of the day, as recommended by Mr. Locke, which may 
be accomplifhed by ufing daily voluntary efforts at thofe times, joined 
with the ufual ftimulus of the material to be evaluated. 
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3 . The following natural animal adlions arc comu-clcd with lunar 
periods. 1. The periods of female menu. oat m are conncCl/ d with 
lunar periods to great exadtnds, in lome inttanccs even to a few 
hours. Thefe ilo not commence or tenr.inatc at the full or change, 
or at any other ‘ particular part of the lunation, but after they hate 
commenced at any part of it, they continue to recur at that pait 
with great regularity, unlcfs difturbed by fotne violent circumftaucc, 
as explained in Se«St, XXXII. N0..6. their return is immediately cauled 
by deficient venous abforption, which is owing to the want of the 
Rimulus, deligned by nature, of amatorial copulation, or .di the 
growing fetus. When the catamenia returns fooner thau^thc period 
of lunation, it (hews a tendency of the conRitutkm to inirritabi- 
lity ; that is to debility, or deficiency of fenlorial power, and is to be 
relieved by fmall dofes of Reel .and opium. 

The venereal orgafm of birds and quadrupeds feems to commence, 
or return about the moR powerful lunations at the vernal or autumnal 
equihoxes; but if it be difappointed of its objebt, it is faid to recur at 
monthly periods; in this refpedt refembling the female catamenia. 
Whence it is believed, that women are more liable to become preg- 
nant at or about the* time of their catamenia, than ’at the intermediate 
times; and on this account they are feldom much miRak.cn in their 
reckoning of nine lunar periods from the laR menRrir tion ; the in- 
attention to this may fometimes have been the caufe of fuppofed bar- 
rennefs, and is therefore worth the obfervation of thofe, who wifh 
to have children. 

III. We now come to the periods of difeafed animal actions. 
The periods of fevef-fits, which depend on the Rated returns of noc- 
turnal cold, art difeufled in Sedt. XXXII. 3 . Tho(e» which origi- 
nate or recur at folar or lunar periods, are alto explained in Sedtion 
XXX1I % 6. Thefe we (hall here enumerate; obferving, however, that 
it is n^b^n ore furprifing, that the influence of the varying attradtiona. 
of the fun and moon, (hould raife the ocean into mountains, than 

that 
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tint it fhou'ul aiiict the nice ffniibilitics of animal bodies; thofigh the 
manner *>f its operation <m them is difficult to he underffood. it is 
probable however, that as ibis influence gradually leflens duiing the 
courle of* the day, or of the lunation, or of the year, iomc actions 
or our fyflem become lets and lefs; till at length a fetal quiefcence 
of i'omc part is induced ; which is the commencement of the pu- 
roxyims of fever, of menftruation, of pain with decreafcd action of 
the a ffehled organ, and of confequeht Convulfion. 

' . A diurnal fever in fome weak people is diftinttly obferved to 
come olst^wards evening, and to ceafe with a moifl: fkin early in the 
morning, obeying the folar periods. Perfons of weak conflitutions 
arc liable to get irtto better fpirits at the accefs of the hot fit of this 
evening fever; and are thence inclined to fit up late; which by fur- 
ther enfeebling them increafes the difeafe; whence they loie their 
itrength and their colour. 

0 # . 

2. The periods of hedlic fever, fuppofed to arife from abforption of 

matter, obeys the diurnal periods like the above, having the exaceri 
hefcence towards evening, and its remiffion early in the morning, 
with fweats, or diarrhoea, or urine With white fediment. 

3. The periods of qiidtidian fever are either catenated with folar 

time, and return at the intervals of twenty-four hotirs; or with lunar 
time, recurring at the intervals of about twenty-five hours. There is 
trreat ufc in knowing with what circumftances the periodical return 
or new morbid motions are conjoined^ as the tnoft effectual times of 
exhibiting the proper medicines are thus determined. So if the tor- 
por, which u fliers in an ague fit, is catenated wkh the lunar day : it 
is known, when the bark or opiqm mud be given, fo as to exert its 
principal effect about the time of the expe&ed fet.urn. Solid opium 
ffiould be given about an hour before the expected cold fit ; liquid 
opium and wine about half an hour; the bark repeatedly for fix or 
eight hours previous to the expected return. • 


4. The 
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4. The periods of tertian fevers, reckoned from the confimetv - 
inent of one cold fit to the commencement of the next cold lit, ret -r 
with folar intervals of forty-eight hours, or with lunat* ones of ahm.t 
fifty hours. When thefe of recurrence begin one or two hours 
earlier than the folar period, it lliews, that the torpor or cold fit is 
produced by lefs external influence; and therefore that it is more li- 
able to degenerate into a fever with only remiflions ; fo when men- 
lliuation recurs fooner than the period of lunation, it fhcvvs a ten- 
dency of the habit to torpor or inirritability. ~ 

The periods of quartan fevers return at folar intervals of Seventy - 
two hours, or at lunar ones of about feventy-four hours / and an half. 
This kind of ague appears moft in moift cold autumns, and in cold 
countries replete with marihes. It is attended with greater debility, 
and its cold accefs more difficult to prevent. For where there is pre- 
vioufly a deficiency of fenforial power, the conflitution is liable to 
run into greater torpor from any further diminution of it; two 
dunces of bark and fome fteel fhould be given on the day before the 
return of the cold paroxyfm, and a pint of wine by degrees a few 
hours before its return, and thirty drops of laudanum one hour before 
the expelled cold fit*' * 

6. The periods of the gout generally commence about an hour be- 
fore fun- rife, which is ufually the coldeft part of thi twenty-four 
hours. The greater periods of the gout feem alfo to obferve the lblar 
influence, returning about the fame fehfon of the year. 

7. The periods* of the pleurily recur with exacerbation of the pain 

and fever about fun-fet, at which time venefe&ion is of moll fervicc. 

The fame may be .obferved of the inflammatory rheematifm, and 
^ • 

other fevers with arferial ftrength, which feem to obey folar peiiods; 
and thofe with debility feem to obey lunar ones. 

8. The periods of fevers with arterial debility feem to obey the 
lunar day, having their accefs daily nearly an hour later; and have 

df * 4 ' lomctimes 
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fcmetimt's two acccflcs in a dav, 
tides. 


udcmbling the lunar c lied .? upon the 


(). The rei iods of rh.tj-hania. 


or convullions of»rhe limb.. from rheu- 


mrfc nail’s, 1^ -in to he couik cied with folar influence, returning at 

* 

lie.;: ly the fame hour for weeks together, unlels diftufbcd hv the ex- 
hibition ot powerful doles of opium. 

So the periods of Tuflis ferina, or violent cough with flow pulle, 
called nervous cough, recurs by foilir. periods. Five grains of opium 
giv "i at the time the cough commenced dilhirbed the period, from 
l.-ven itNflje evening to eleven, at which time it regularly returned 
for fome days, during which time the opium was gradually omitted. 
Then 1 20 drops (*>f laudanum were given an hour before the acccls of 
the cough, and it totally ceafed. The laudanum was continued a 
fortnight, and then gradually difeontinued. 

10. The periods of hcmicrania, and of painful epilepfy, are liable 
to obey lunar periods, both in their diurnal returns, and in their 
greater periods of weeks, but are alfo induced by other exciting 
cauies. 


1 1. The periods of arterial hiemorrhages feem to return at folar 
periods about the fame^our of the evening or mohiing. Perhaps the 
venous ha-morrhages obey the lunar periods, as the catamenia, and 
hemorrhoids. 

12. The periods of the haemorrhoids, or piles, in fome recur 
monthly, in others only at the greater lunar influence about the equi- 
noxes. 

13. The periods of haemoptoe fometimes obey folar influence, re- 
curring early in the morning for feveral days; and fometimes lunar 
periods, recurring monthly ; and fometimes dep'end on our hours of 
fleep. See Clals I. 2. I. 9. 

14. Many of the flrft periods of epileptic fits obey the monthly lu- 
nation with fome degree of accuracy ; others recur only at the npofl: 
powerful lunations before the vernal equinox, and* after the autumnal 

one: 
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one; but when the conftitution has gained a habit of relievin'? dif- 
agreeable fenfations by this kind of exertion, the fit recurs from any 
Uight caul'e. . 

15. The attack of pally and apoplexy arc known to recur with 
great frequency about the equinoxes. 

16. There are numerous inftances of the etfed of the lunations upon 
the periods of infanity, whence the name of lunatic has been given to 
thofe afflicted with this difeafe. 

IV. The critical days, in which fevers arc fuppofed to terminate, 
have employed the attention of medical philofophers from ihj»<layk of 
Hippocrates to the prefent time. In whatever part of -Tin nation a 
fever commences, which owes either its whole cauie to fi.-lar and lu- 
nar influence, or to’ this in conjundion with other caufes; it would 
leem, that the effed would be .the greateft at the full and new moon, 
as the tides rife higheft at thofe times, and would be the lead at the 
quadratures; thus if a fever-fit fhould commence at the new or full 
moon, occafioned by the f'olar and lunar attradion diminifhmg iome 
chemical affinity of the particles of blood, and thence decrcafing their 
ftimulus on our fanguiferous lyftem, as mentioned in Sed. XXX II. 6. 
this effect will daily* dec rcafe for the firft feyen days, and will then 
iucreafe till about the fourteenth day, and will again decreafe till about 
the twenty-firfl day, and increafc again till the end o f the lunation. 
If a fever-fit from the above caufe fhould commence on the feventh 
day after either lunation, the reverfe of the above circum fiances would 
happen. Now it is probable, that thofe fevers* whofc crifis or ter- 
minations are influenced by lunations, may begin at one or other of 
the above times, namely at the changes or quadratures; though dif- 
fident oblervations have not been m'ade to afeertain this circumftance. 
Hence I conclude,' that the fmall-pox and mcafles have their critical 
days, not governed by the times required for certain chemical changes 
in the blood, which affed or alter the ftimulus of the contagious 
mafter, but from tl\e daily increafing or decreafing effed of this lunar 

link 
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link of catenation, as explained in Section XVII. 3. 3. And as other 
fevers terminate moll frequently about the feventh, fourteenth, 
twenty- fir It, or about the end of Jour weeks, .when no medical af- 
liJtance has diftuibcd their periods, I conclude, that thefe cril'cs, or 
terminations, are governed 'by periods of the lunations* though we are 
Hill ignorant of their manner of operation.. 

In the diltiiiei fmall-pox the veftiges of lunation are very apparent, 
after inoculation a quarter of a lurition precedes the commencement 
of the fever, another quarter termi rates with the complete eruption, 
another, quarter with the complete maturation, and another quarter 
terminates the complete abforption of a material now rendered inotfen- 
live to the conltitution. 
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SECT. XXXVII. 

OF DIGESTION, SECRETION, NUTRITION. 


L Cry ft a/ s increafe by the greater attraction of their fdcs . Accretion by chemical 

precipitations , by welding, by preffure, by agglutination, IL Hunger, digeftua, 
why it cannot be imitated out of the body Latleals abfoik by animal fe!c< tim- 
er appetency. III. kl he glands and pores abj orb nutritious particles by an mud 
Jdetdion. Organic particles of Bujffon. Nutrition applied at the time rf elonga- 
tion of fires. Like inflammation . IV. It feems e after to have pi ejhved au.mak 
than to reproduce them . (jld age and death from inin if ability. ‘ Tbice ( cafes if 

this. Original fibres of the organs of Jenfie and mujdes unchanged . V. cht oj 

producing long life. 


L THE larger aryllals of faline bodies may be conceived to arife 
from the combination of Imaller cryftals of the lame lorm, owing to 
the greater attractions of their lides than of their angles. Thus if 
four cubes were floating in a fluid, whole fridtion or refinance is no- 
thing, it is certain the lides of tlicfe cubes would attradf each other 
flronger than their angles ; and hence that tliefe four lmailer cubes 
would fo arrange themfelves as to produce one larger one. 

There arc other means of chemical accretion, fuch as the depoli- 
tions of diflolved caJcarcous or lilic'eous particles, as are fein in the 
formation of the IValadfites of limeftone in Dcrhylhire, or of caLedone 
in Cornwall. Other means of adliefion are produced by heat and 
prc*flure, as in the welding of. iron-bars ; and other means by Ample 
prellure, as in forciug two pieces of caoutchou, or claftic gum, to ad- 
6 here ; 
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lierc ; and lallly, by the agglutination of a third fublhncc penetrating 
tlie pores of the other two, as in the agglutination of wood by means 
of animal gluten. Though the ultimate particles of animal bodies 
are held together during life, as well as after death, by their fpecinc 
attraction of cohetion, like all other matter ; yet it Joes not appear, 
that their original organization was produced by chemical laws, and 
their production and mcreafe mult therefore only be looked for from 
the LiWh of animation, 

■il. When the pain of hunger requires relief, certain part-, of the 
material world, which furround us, u hen applied to our palates, ex- 
cite into aCtiou the mul'clcs of deglutition ; and the material is fwal- 
lowcd into the lpomach. Here the new aliment becomes mixed with 
certain animal fluids, and undergoes a chcmictfl procels, termed di- 
geftion ; which however chcmiftry .has not yet learnt to imitate 
out ot the bodies of living animals or vegetables. This procels feems 
very limilar to the Uccharine procels in the lobes of farinaceous feeds, 
as of bai lev , when it begins to germinate ; except that, along»\vith 
the lugar, oil and mucilage arc alio produced ; which form the chyle 
of animals, which is very limilar to their milk. 

The reafon, I imagine, why this chyle-makiivg, or laccharine pro- 
cels, has not yet been imitated by chemical operations, is owing to 
the materials bang in fuch a fituation in refped to warmth, moilture, 
and motion ; that they will immediately change into the vinous or 
acetous fei mentation ; except ‘the new fugar be abfoibed bv the nu- 
merous ladcal or lyrfiphatic veflels, a’s loon as it is produced ; which 
is not eafy to imitate in the laboratory. 

Thefe ladeal vellels have mouths, which arc. irritated into adion 
by the ftimuius of the fluid, winch furrounds them;’ and by animal, 
felcdion, cr appetency, they ablorb fuch part of the fluid as is agree- 
able to their palate; thole parts, for inltancc, which are already con- 
vcited into chyle, before they have tim«, to undergo another change 
by a vinous or acetous fermentation. This animal ablorption of fluid 

3 O 2 is 
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is almoft vifiblc to the naked eye in tin 'lii.n of the pundfo l.icrv- 
nmlia; which imbibe the teais from t' ve, a:nl difeh :rce them 
again into the noftrili}. 

III. The aitcries conftitute another 1 of ‘oir of a changeful fluid , 
from which, after its recent oxygenatn. ■ * the lungs, a farther ani- 
mal lelctfl ion of various fluids is ablorbed bv the normrous oluuJs 

* o 

thele lelect their relpc&ive fluids from the b! >od, which i> j ■ rpoiu- 
ally undergoing a chemical change ; but the { ■ 1 by thele gland,, 

like that of the laelcals, which t'. >■ -11 their r...> :hs into the cl i H > 1 1 • 
aliment in the ftomach, is from animal appetency , not from chemical 
affinity ; Accretion cannot therefore be imitated in the laboratory, as 
Jt conlifls in a fele£lion of part of a fluid during the. chemical change 
of that fluid. *> 

T'hc mouths of the laclcals, t and lymphatics, and the ultimate ter- 
minations of the glands, are finer than can ealily be conceived ; yet 
it is probable*, that the pores, or interfliccs of the parts, or coats, 
which conftitute thele ultimate veflcls, may Dill have greater tenuity ; 
and that thele pores from the above analogy muft poflefs a limilar 
power of irritability, and abforb by their living energy the particles of 
fluid adapted to their purpofes, whether to replace the parts abraded 
or dillolved, or to elongate and enlarge thcmlelves. Not only every 
kind of gland is thus endued with its peculiar appetency, uid Iclccts 
the material agreeable to its taftc from the blood, but every individual 
pore acquires by animal feledion the ‘material, which it wants ; and 
thus nutrition feem., to be performed in a manner lo limilar to fccre- 
tion ; that they only differ in the one retaining, and the other 
parting again with thfc particles, which they have Iclc&ed from the 
blood. 

This way of accounting for nutrition from ftimulus, and the con- 
lequent animal fekftion of pai tides, is much more analogous toother 
phenomena of the animal microcolm, than by having rccourle to the 
microfcopic ammalcula, or organic particles of Button and Needham; 

. which 
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w hich hem crcady compounded nuift themleivcs require nutritive 
paiticlcs to 1 oe 'inie their own cxiltencc. And mult be liable to un- 
dergo a char. y by our digellivc or Iccretoiy organs ; otherwife man- 
kind would iron retemblc by their theory the animals, which, thev 
Iced upon. He, v> ho is nourilhcd bv beef or veniton* would in time 
become horned ; and he, who feeds on po:k or bacon, would gain a 
note proper for footing into the eaith, as well as for the perception of 
odours. • . 

The whole animal fvftcm may be conlidered as confiding of the 
extremities of the nerves, or of having been produced from them; if 
we except perhaps the medullary part of the brain refiding in the 
head and fpine, at id in the trunks of the nerves. Thefe extremities 
of the nerves are either of thole of locomotion* which are termed 
mul'cular fibres ; or of thofc of fenfation, which conftitutc the im- 
mediate organs of fenfe, and which have alfo their peculiar motions. 
Now as the fibres, which conftitutc the bones and membranes, pof- 
fefied originally leniation and motion ; and are liable again to pdftels 
them, when they become inflamed; it follows, that thofc were, 
when fiift formed, appendages to the nerves of fenfation or locomo- 
tion, or were formed from them. And that Hence all thefe folid 
parts of the body, as they have originally con lilted of extremities of 
nerves, require an appolition of nutritive particles of a fimilar kind, 
contrary to the opinion of Button and Needham above recited. 

I /a Illy, as all thefe filaments have pofteltcd, or do poflefs, the 
power of contraction, and of conlcquent incrtion or elongation; it 
feems probable, that the nutritive particles arc applied during their 
times of elongation ; when their original conftituent particles arc re- 
moved to a greater di fiance from each other. For each mufcular or 
fnfual fibre may be conlidered as a row' or firing of beads; which 
approach, when in contraction, and recede during its reft or elonga- 
tion ; and our daily experience ftiews us, that great aftion emaciates 
the lyftem, and that it is repaired during reft. 
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Something like this is 1'ecn out of the body; for if a hair, ora 
fugle untwillxd fibre of flax or (ilk, be foaked in water; it becomes 
longer and thicker by the water, which is abforbed into its pores. 
Now if a hair could be luppolcd to be thus immerfed in a lolution of 
particles Amikw to thofe, which compofc' it; one may imagine, th.,t 
it might be thus increal'cd in weight and magnitude; as the particle.* 
oft ak-bark increaie the lubflancc of the hides of be Arts in the proccfs 
of making leather. I mention thelc not as philoloplnc analogies, but 
as li miles to . militate our ideas, how an accretion of parts may be et- 
feded by animal appetences, or lelcdions, in a manner fomeWhat 
limilar to mechanical or chemical at trad ions. 

If thofe new particles of matter, previoufly prepared by digcflioii 
and languilication, only fupply the places of thofe, which have been 
abraded by the adieus of the fyftem, it is properly termed nutrition. 
If they are applied to the extremities of the nervous fibrils, or in Inch 
quantity as to increafc the length or craffitude of them, the body bc- 
con'jcs at the fame time enlarged, and its growth is increafcd, as well 
as its deficienccs repaired. 

In this lafl: cafe fomething more than a fimple appofition or felcc- 
tion of particles leetns to be neceflary ; as many parts of the fyfletn 
during its growth are caufed to recede from thofe, with which they 
were before in contad; as the ends of the bones, or er tilages, recede 
from each other, as their growth advances : this procels relemblcs 
inflammation, as appears in ophthalmy, or in the produdion of new 
flefh in ulcers, where old veflels are enlarged", and new ones pro- 
duced ; and like that is attended with fenfation. In this fituation the 
veflels become diftqncled with blood, and acquire greater fallibility, 
and may thus’be compared to the" credion of the penis, or of the 
nipples of the brealts of women ; while new particles become added 
at the fame time; as in the proccfs of nutrition above delcribed. 

When only the natural growth of the various parts of the body 
are produced, a pk-afurable fenfation attends it, as in youth, and 
• perhaps 
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pci haps hi thofe, who arc in the progrefs of becoming fat. When 
an unnatural growth is the confequence, as in inflammatory dilculcs, 
a painful' fenfation attends the enlargement of the fyftcm. 

IV. This apportion of new parts, as the old ones diiappear, fe- 
lefted from the aliment w c* take, fir ft cnlaiges and ftrengthens our 
bodies for twenty years, for another twenty years it keeps us in 
health and vigolir, ind adds ftrength and fohdity to the iv Item: 
and tlicn gradually ceafcs to nou ifh us properly, and lor another 
twenty years wc gradually fink into decay, and finally ccale to aft, 
and to ex iff. 

On conhdcring this fubjcdl one Ihould have imagined at fir ft view, 
that it might have been caller for nature to have lupported her pro- 
geny for ever 111 health and life, than to have pefpetually reproduced 
them by the wonderful and myfterious piocels of generation. But 
it feems our bodies by long habit ccafc to obey the flimulus of the 
aliment, which fliould fupport us. After we have acquired our 
height and lolidity we make no more new parts, and the fy item 
obeys the irritations, fen fat ions, volitions, and aflbeiations, with 
Id's and Ids energy, till the whole finks into inadlion. 

Three caul'es may confpirc to render our nerves lefs excitable, 
which have been already mentioned. 1. If a flimulus be greater 
than natural, it produces too great an exertion ctf the ftimu-ated 
organ, and in confequence exhaufts the fpirit of animation; and 
the moving organ ceafcs to aft, even though the flimulus be con- 
tinued. And though' reft will recruit this exhauftion, vet fome de- 
gree of permanent injury remains, as is evident after expofing the 
eyes long to too flrong a light. 2. If excitations weaker than na- 
tural he applied, fo as not to excite the organ iilto aftion, (as wheai 
fmall dofes of aloe or rhubarb are exhibited,) they may be gradually 
increafed, without exciting the organ into aftion; which will thus 
acquire a habit of difobedience to the flimulus; thus by increafingdie 

’ dole 
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dole bv devices, great quantities of opium or wine may be taken 
without intoxication. See Sc ft. XII. 3. 1. 

3. Another mode, by which life is gradually undermined, is when 
ii rii.it ive motions continue to be produced in conlcquence of Hamulus, 
but are not iuccccded by lenlation; hence the Hamulus of contagious 
matter i* not capable of producing fever a lecond time, becaufe it is 
not iuccccded by lenlation. See Sed. XII. 3. 6. A*:id hence, owing 
to the want of the general pleaiurable lenlation, which ought tu at- 
tend dwcilion and glandular fccrction, an irklomcnels of life enfues; 
and, where this is in greater excels, the melancholy of old ago .oc- 
••ui -, with torpor or debility. 

From hence I conclude, that it is probable that the fibrilhe, or 
moving filaments at, the extremities of the nerves of fenfe, and the 
fibres which conftitutc the mulclcs (which are perhaps the only parts 
of the lyllem that arc endued with contractile life) are not changed, 
as we advanca in years, like the other parts of the body; but only 
enlarged or elongated with our growth; and in conlcquence they be- 
come lefs and Ids excitable into adiou. Whence, inllcad of gradu- 
ally changing the old animal, the generation ot a totally new one 
becomes necellary \\'ith undiminilhed excitability; which many years 
will continue to acquire new parts, or new lolidity, and then lofing 
its excitability in time, pcrifli like its patent. 

V. From this idea the art of prcleiving long health and life may be 
deduced; which mull eonlill in ufog. no greater Ritnulus, whether 
of the quantity or kind of our IF >d and drink, or of external circum- 
llances, luch a-> heat, and ixcrcilc, \'d wakcfulnels, than is fuf- 
Jicicnt to preferve u : in vigour; and grauuaiii , as we grow old toin- 
crcalc the Rinvalus of our aliment, as the inn liability of our lyltein 
inci calcs. 

The debilitating effeds aferibed by the poet Martial to the ex- 
cefiivc ule of warm bathing in Italy, may with equal propriety heap- 
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plied to the warm rooms of England; which, with the general ex- 
ce/livc ftimnlus of fpirituous or fermented liquors, and in l'omc in- 
flanccs of immoderate vcncry, contribute to.fh&rtcn our lives. 

M * 

Balnea^ vlna , zhint, corrumpnnt cox pox a njha, • 

.At Jan nut 'intam balnea, T,ina f venus ! 

\Vii ic, women, warmth, aguinft our lives combine; 

But what is life without warmth, women, wine l 
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SECT. XXXVIII. 

OF THE OXYGENATION OF TIIE BLOOD IN THE LUNGS, 
AND IN TIIE PLACENTA. 


I. Blood alforbs oxygene from the airy whence phofphoric acid changes its colour, give r 
out heat , andjome phlogifik material , and acquires an ethereal fpirii, which is 
dijfipated in fibrous motion. II. The placenta is a pulmonary organ like the gills 

of fifj. Oxygenation of the blood from air , from water , by lungs, by gills, by 
the placenta ; neceffity of this oxygenation to quadrupeds, to fijh, to the fetus in 
utero. Placental veffels infer ted into the arteries of the mother. Vfe of cotyledons 

in cows. Why quadrupeds have not fanguferous lochia. Oxygenation of the 
thick in the egg , of feeds. III. The liquor amnii is not excrementitious. It is 

nutritious. It is found in the efophagus and Jlomach , and forms the meconium. 
Monfirous births without heads. Sfuefiion of Dr. Harvey. 


I. FROM the recent difeoveries of many ingenious philofophers it 
appears, that during refpiration- the blood imbibes the vital part of the 
air, called oxygene, through the membranes of the lungs ; and that 
hence refpiration may be aptly compared to a flow combuftion. As 
in combuftion I. * * 4 the oxygene of the atmofphere unites with fomc phlo- 
giftic or inflammable body, and forms an acid (as in the produ&ion of 

vitriolic acid from fulphur, or carbonic acid from charcoal,) giving 
out at the fame time a quantity of the matter of heat ; fo in relpira- 

tion the oxygene of the air unites with the phlogiflic part of the blood, 
and probably produces phofphoric or animal acid, changing the colour 

of 
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of the blood from a dark to a bright red ; and probably feme of the 
matter t of heat is at the fame time given out according to the theory 
of Dr. Crawford. But as the evolution of l\eabattcnds almoll all che- 
mical combinations, it is probable, that it alfo attends the fccretions 
of the various fluids from fhe blood ; and that the confhmt combina- 
tions or productions of new fluids by means of the glands conftitute 
the more general fource of animal heat ; this feems evinced by the 
universal evolution of the matter of. heat in the blufh of fhame or of 
anger ; in which at the fame time an increafed fecretion of the per- 
fpirablc matter occurs; and the partial evolution of it from topical in- 
flammations, as in gout or rheumatifm, in which there is a fecretion 
of new blood- vefTels. 

Some medical philofophers have aferibed the*heat of animal bodies 
to the fri&ion of the particles of the blood agaiuft the (ides of the vef- 
fcls. But no perceptible heat has ever been produced by the agitation 
of water, or oil, or quickfilver, or other fluids; except thofc fluids 
have undergone at the fame time fomc chemical change, as in agitat- 
ing milk or wine, till they become four. 

Belidcs the fuppofed production of phofphoric acid, and change of 
colour of the blood, and the production of carbonic acid, there would 
appear to be fomething of a more fubtile nature perpetually acquired 
from the atmofphcre;, which is too fine to be long contained in ani- 
mal vcflels, and therefore requires perpetual renovation ; and without 
which life cannot continue longer than a minute or two; this ethe- 
real fluid is probably fecreted from the blood by the brain, and 
perpetually diflipated in the aCtions of the mufcles and organs of 
fenfe. 

That the blood acquires fomething from the'air, which is imme- 
diately neceflary to life, appears from an experiment of Dr. Hare 
(Philof. TranlaCt. abridged, Vol. III. p. 239.) who found, “ that 
birds, mice, &c. would live as long again in a veffel, where hq had 
crowded in double the quantity of air by a condCnfing engine, than 

3 P 2 they 
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they did when confined in air of the common denfity.” Whereas if 
funic kind of deleterious vapour only was exhaled from the blood in 
relpiration; the air, when condenfed into half its compafs, could not 
be luppoleil to receive fo much of it. 

II. Sir Edward Hulfe, a phyiician of reputation at the beginning of 
the prefent century, was of opinion, that the placenta was a refpira- 
tory organ, like the gills of fifh ; and not an organ to fupply nutri- 
ment to the foetus ; as mentioned in Derham’s Phyfico-theology. 
Many other phylicians l'eem to have efpoufed the fame opinion, as 
noticed by Haller. Elem. Pbyliologke, T. 1. Dr. Gipfon publilhcd 
a defence of this theory in the Medical Eflays of Edinburgh, Vol. I. 
and II. which doctrine is there controverted at large by the late Alex- 
ander Monro ; and lirtce that time the general opinion has been, that 
the placenta is an organ of nutrition only, owing perhaps rather to the 
authority or fo great a name, than to the validity of. the arguments 
adduced in its fupport. The fubjeft has lately been relumed by Dr. 
Jame’s JclFray, and by Dr. Forcfter French, in their inaugural diller- 
tations at Edingburgh and at Cambridge; who have defended the 
contrary opinion in an able and ingenious manner ; and from whofe 
Thefcs I have extracted many of the following refnarks. 

Firft, by the late difeoveries of Dr. Prieftley, M. Lavoificr, and 
other philolbphers, it appears, that the balls of atrrofphcrical air, 
called oxygene, is received by the blood through the membranes of 
the lungs ; and that by this addition the' colour of the blood is changed 
from a dark to a light red. Secondly, that water poflefles oxygene 
alfons a part of its compolition, and contains air likewife in its pores; 
whence the blood of.filh receives oxygene from the water, or from 
tlx; air it contains, by means of their" gills, in the fame manner as the 
blood is oxygenated in the lungs of air-breathing animals; it changes 
its colour at the fame time from a dark to a light red in the veffelsof 
their t gills, which conftitute a pulmonary organ adapted to the me- 
diuiti in which they* live. Thirdly, that the placenta confifts of ar- 
. teries 
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teries carrying the blood to its extremities, and a vein bringing it 
back, refembling exactly in ftrufture the lungs and gills above men- 
tioned ; and that the blood changes its colour from a darlt to a light 
red in palling through thefe veflels. 

This analogy between tHe lungs and gills of animate, and the pla- 
centa of the fetus, extends through a great variety of other circurn- 
ftances; thus air-breathing creatures and fifh can live but a few mi- 
nutes without air or water; or when they arc confined in fuch air or 
water, q.s has been fpoited by their own rcfpiratiou ; the lame hap- 
pens to th<} fetus, which, as loon as the placenta is leparated from the 
uterus, mull either expand its lungs, and receive air, or die. Hence 
from the ftru&ure, as well as the ufe of the placenta, it appears to be 
a refpiratory organ, like the gills of lilh, by wHich the blood in the 
fetus becomes oxygenated. 

From the terminations of the placental veflels not being obferved 
to bleed after being torn from the uterus, while thofe ’ of the uterus 
eflule a great quantity of florid arterial blood, the terminations of the 
placental veflels would feem to be inferted into the arterial ones of the 
mother ; and to receive oxygenation from the palling currents of her 
blood through their coats or membranes ; which oxygenation is proved 
by the change of the colour of the blood from dark to light red in its 
paflage from the placental arteries to the placental vein. 

The curious ftru&ure of the cavities or lacuna? of the placenta, 
demonftrated by Mr. J. Hunter,* explain this circumftance. That in- 
genious philofopher h*as Ihewn, that fherc are numerous cavities or 
lacunae formed on that fide of the placenta, which is in contact with 
the uterus; thofe cavities or cells are filled with blood from the ma- 
ternal arteries, which open into them; which bl«od is’again taken up 
by the maternal veins, and is thus perpetually changed. While the 
terminations of the placental arteries and veins are fpread in fine reti- 
culation on the fides of thefe cells. And thus, as the growing fetus 
4 • requires 
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requires greater oxygenation, an apparatus is produced refembling 
exactly the air-cells of the lungs. 

In cows, and othev ruminating animals, the internal* furface of the 
uteius is unequal like hollow cups, which have been called coty- 
ledons ; and itrto thefe cavities the prominencies of the numerous pla- 
centas, with which the fetus of thofe animals is furn idled, arc in- 
ierted, and Hr icily adhere ; though they maybe e'xtradted without 
ctTufion of blood. Thefe inequalities of the uterus, and the nu- 
merous placentas in confequcnce, feem to be deligned for the purpofe 
of expanding a greater furface for the terminations of the placental 
vc dels for the purpofe of receiving oxygenation from the uterine ones ; 
as the progeny of this clafs of animals are more completely formed 
before their nativity, than that of the carnivorous clafles, and muft 
thence in the latter weeks of pregnancy require greater oxygenation. 
Thus calves and lambs can walk about in a few minutes after their 
biith; while ‘puppies and kittens remain many days without opening 
their eyes. And though on the feparation of the cotyledons of ru- 
minating animals no blood is effufed, yet this is owing clearly to the 
greater power of contra&ion of their uterine lacunae or alveoli. See 
Medical Efifays, Vol. V. page 144. And from the fame caule they 
are not liable to a fanguiferous menftruation. 

The neccffity of the oxygenation of the blood in the fetus is farther 
illuflratcd by the analogy of the chick in the egg; which appears to 
have its blood oxygenated at the extremities of the vefiels furround- 
ing the yolk ; which are fpread on the air-bag at the broad end of the 
egg, and may nbforb oxygene through that moift membrane from the 
air confined behind if; and which is Ihewn by experiments in the cx- 
haufted receiver to be changeable though the Ihell. 

This analogy rhay even be extended to the growing feeds of vege- 
tables; which were Ihewn by Mr. Scheele to require a renovation of 
the air over the water, in which they were confined. Many vege- 
7 . tabic 
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table feods arc furroutided with air in their pods or receptacles, as 
peas, the fruit of ftaphylca, and lichnis vclicaria ; but it is probable, 
that thofc feeds, after they are Hied, as well as the i’pawn of fill), 
b£,the fituation of the former on or near the'moift and aerated furface 
of the earth, and of the latter in the ever-changing and ventilated 
water, may not be in need of an apparatus for the oxygenation of their 
flrft blood, before the leaves of one, and the gills of the other, arc 
produced for 'this purpofe. 

III. r. There are many arguments, befides the ftri& analogy be- 
tween tlieftiquor amnii and the albumbn ovi, which thew the former 
to be a nutritive fluid; and that the fetus in the latter months of 
pregnancy takes ijt into its ftomach ; and that in confcqucnce the pla- 
centa is produced for fome other important purpyfe. 

Firft, that the liquor amnii is not an excrementitious fluid is 
evinced, becaufe it is found in greater quantity, when the fetus is 
young, decreafing after a certain period till birth, dialler aflerts, 
“ that in fome animals but a fmall quantity of this fluid remains at 
the birth. In the eggs of hens it is confumed on the eighteenth day, 
fo that at the exclufion of the chick fcarccly any remains. In rabbits 
before birth there is none.” Elem. Phyfiol. l J,ad this been an ex- 
crementitious fluid, the contrary would probably have occurred. 
Secondly, the Ikin of the fetus is covered with a whitifli cruft or pel- 
licle, which would feem to preclude any idea of the liquor amnii 
being produced by any exfudation of perfpirable matter. And it can- 
not confift of urine* becaufe in brute animals the urachus pulles 
from the bladder to the alantois for the exprefs purpofe of carrying oft' 
that fluid; which however in the human fetu* feems to be retained 
in the diftended bladder, as the feces arc accumulated in the bowels of 
all animals. 

2. The nutritious quality of the liquid, which furrounds the fetus, 
appears from the following confiderations. I. It is coagulable by heat, 
by nitrous acid, and by fpirit of wine, like milk, ferum of blood, 'and 

other 
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other fluids, which daily experience evinces to be nutritious. 2. It 
has a l.iltifh tafte according to the accurate Baron Haller, not unlike 
the whey of milk, which it even rcfembles in fmell. .3. The white 
of the egg which conftitutes the food of the chick, is Ihewntobenn- 
trit i<ms by our ^jaily experience; befides the experiment of its nutri- 
tious eiTeCL mentioned by Dr. Fordyce in his late Treatife on Digef- 
tion, p. 178; who adds, that it much relembles the clfential parts of 
the ferum of blood. 

3. A fluid flmilar to the fluid,' with which the fetus is furrounded, 
except what little change may be produced by a beginnings digeftion, 
is found in theftomach of the fetus; and the white of the egg is found 
in the fame manner in the ftomach of the chick. 

Numerous hairs, Amilaf to thofe of its lkin, are perpetually found 
among the contents of the ftornach in new-born calves ; which mufl 
therefore have licked themfelvcs before their nativity. Blafii Anatom. 
See SeCt. XVI. 2. on Inftinft. 

T.he chick in the egg is feen gently to move in its furrounding fluid, 
and to open and fhut its mouth alternately. The fame has been ob- 
ferved in puppies. Haller’s El. Pbyf. 1 . 8. p. 20 1 . 

A column of ice has been feeh to reach down the oelpphagus from 
the mouth to the ftomach in a frozen fetus ; and this ice was the liquor 
amnii frozen. 

The meconium, or firft faeces, in the bowels of new-born infants 
evince, that fomething has been digefted; and what could this be but 
the liquor amnii together with the recrements of the gaftric juice and 
gall, which were neccflary for itsdigeftion ? 

There have been recorded fome monftrous births of animals with- 
out heads, and oonfequently without ■mouths, which feem to have been 
delivered on doubtful authority, or from inaccurate obfervation. There 
are two of fuch monftrous productions however better attefted; one. 
of a human fetus, mentioned by Gipfon in the Scots Medical Efiays ; 
w'hifh having the gqla impervious was furniftied with an aperture into 

the 
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the wind-pipe, which communicated below into the gullet ; by means 
of which the liquor amnii might be taken into the tlomach before na- 
tivity without danger of fu location, while the fetus had no occafion to 
-breathe. The other monfhous fetus is deferibed by Vander Wiel, 
who afl'erts, that he faw a’monftrous lamb, which had no mouth ; hut 
inftead of it was furnifhed with an opening in the lower part of the 
neck into the fiomach. Both thefe inftances evidently favour the doc- 
trine of the fetus being nouriflied hy the mouth ; as otherwife there 
had been no neceflity for new or unnatural apertures into the ftomach, 
when tlib natural ones were deficient ? 

From thefe fads and obfervations we may fafely infer, that the 
fetus in the wotiib is nourifhed by the fluid which furrounds it; which 
during the firft period of geftation is abforbed by the naked lafteals ; 
and is afterwards fwallowed into the ftomach and bowels, when thefe 
organs are perfefted ; and laftly that the placenta is an organ for the 
purpofe of giving due oxygenation to the blood of the fetus ; which 
is more neceflary, or at lead: more frequently neceflary, than evfcn the 
fupply of food. 

The queftion of the great Harvey becomes thus eafily anfwered. 
“ Why is not the fetus in the womb fufFocated for want of air, when 
it remains there even to the tenth month without refpiration : yet if 
it be bom in the feventh or eighth month, and has once refpired, it 
becomes immediately fufFocated for want of air, if its refpiration be 
oil ftr lifted ?” 

For fun her information on this iubjeft, the reader is referred to 
the Tuitamen Medicum of Dr. Jeffiay, printed at Edinburgh in 
1 yS6. And it is hoped that Dr. French will fome time give his thefes 
on this Iubjeft to the public. 


Vor,. I. 
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‘ 01' GENERATION. 

Felix, <]ui eauf.is nit d caligine merfas 

Pandit, ct L\ol\it tcnuilliraa vincula return. A.von. 

I. IJabits of acting an, i feeling of individuals attend the foul into a future li f :-; and at- 
tend the new embryon at the time of its production. The new fpeck of entitv 
forbs nutriment, and receives oxygene. Spreads the terminations of its vefll-L o. 
cells, -which communicate with the arteries of the uterus ; fontetimes with thofe of 
the peritoneum. Afterwards it fwallows the liquor amnii, which it produces by 
its irritation from the uterus, or peritoneum. Like infefts in the heads of calves 
and fheep. JFhy the white of egg is of two confflencies. IVby nothing is found 

in quadrupeds' Jimilar to the yolk, nor in mofl vegetable feeds. II. i. Eggs of 
frogs and fjh impregnated out of their bodies. Eggs of fowls which are not fecun- 

dated, contain only the nutriment for the embryon. The embryon is produced by 
the male, and the nutriment by the female. Animalcula in femine. Profujion of 
nature's births. 2. Vegetables viviparous. Buds add bulbs have each a father 
hut no mother. Vejfels of the leaf and bud inofculate. ' The paternal offspring ex- 
ditfy refembles the parent. 3. Inf elds impregnated for fix generations. Polypus 

branches like buds. Creeping roots. Viviparous flowers. Txnia, volvox. Lie 
from Adam's rib. Semen not a Jlimulus to the: egg. III. 1. Embry ons not ori- 
ginally created within other embryms. ■ Organized matter is net fo minute. 
2. All the parts of the embryon ari not formed in the nlale parent. Ci abs pro- 
duce their legs, worms produce their beads and tails. In wens, 1. nicer s, and in- 
flammations, new vejfels -are formed. Mules partake of the forms of both parent > . 
Hair and nails grow, by elongation, not 'by diftention. 3. Organic particles of 
'Buffon. IV. j. Rudiment of the embryon afimple living filament, becomes a 
living ring, and then a living tube. 2. It acquires new irritabilities, and fenfihli- 
iies with new organizations, dt in wounded fnails, polypi, moths, gnats, tadpoles. 
H-nce new parts are acquired by addition not by diftention. 3. All parts of the 
' body grow if not confined ► 4. Fetufes deficient at their extremities, or have a du- 
• piicalurcr 
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fbcaturc of parts. Monftrous bit tbs. Double parts of vegetable. 9. .1 
cannot be formed by diftention of thcfieminal em. 6. Famines of animals frut ; 

mixture of their orders. Mules imperfeC. 7. . hinud appetency like JvnnA 
afimity. I is fabrkatrix and medicalrix of nature. 8. The changes of animals 
before and aftci nativity. •Similarity of their JlruCure. Changes in them from 
hilly hunger, and danger. All warm-blooded animals derived from one Irving 
filament. Cold-blooded animals , inficCs , worms, vegetables, de/ived ajo from one 
living filament. Male animals have teats. Ala, e pigeon gives milk. Tie 
world itfelf generated. The i a life of cafes. A fiat e of probation and refponji - 

bihlj V. 1. Lfficient caufe of the colours of birds eggs, and of hair and fea- 
thers, which become while in fnowy countries. Imagination of the female colours 
the egg. Ideas or motions of the retina imitated by the extremities of the nerves of 
touch, or rete' nmcofum. 1. Nutriment fupplied by the female of three kinds, 
ller imagination can only affeC the fir Jl hind. Mulet bow produced, and mu! at - 
toes. Organs of reproduction why deficient in pules. Eggs with double yolks. 
VI. 1 . Various fccretions produced by the extretnifies of the vcffels, as in the 
glands. Contagious matter. Many glands affeCed by pletf unable ideas, as thofe 
which fecrcte the Jemen. 1. Snails and worms are hermaphrodite, yet camtot im- 
pregnate themfelves. Final caufe of this. j. The imagination of the male forms 
the fex. Ideas, or motions of the nerves of vtfion or of touch, are imitatfd by the 
ultimate extremities' of the glands of the teftes , which mark the fex. This effeC of 

the imagination belongs only to the male. The fex of the embryon is notoyoing to 
accident. 4. Caufes of the changes in animals from imagination as in mptfiers. 
From the male. Frqyn the female,-' 5. Mi). carriages from fear. 6. Power of 

the imagination of the male over the colour, form , and fex of the progeny. An in- 
fiance of. 7. AC of generation accompanied with ideas of the male or female 
form. Art of begetting beautiful children of either fex. VII. Recapitulation. 
VIII. Conclufion. Of caufe and effeft. The atomic philofophy .leads to a firfi 
an fie. ’ . 

* ’ 

K * . 

• 

I. THE ingenious Dr. Hartley in his work on man, and fomc 
other philofophers, have been of opinion^ that our immortal part ac- 
quires during this life certain habits ofa&ion or of fentiment, which 

‘ 3 ,k become 
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become for ever iudifloluble, continuing after death in a future ftatc 
of exiftcnce ; aud add, that if thefe habits are of the malevolent kind, 
they mull render the tpojfleflor miferable even in heaven. I would 
apply this ingenious idea to the generation or production of the cm-* 
bryon, or new animal, which partakes fo niuch of the form and pro- 
penlities of the parent. 

Owing to the imperfection of language the oflspring is termed a 
flew animal, but is in truth a branch or elongation of the parent ; 
fmee a part of the embryon-animal is, or was, a part of the ixrcnt ; 
aud therefore in flriCt language it cannot be faid to be entirely new at 
the time of its production ; and therefore it may retain fome of the 
habits of the parent-fyftem. 

At the earlieft peridd of its exigence the embryon, as fecreted from 
the blood of the male, would feem to confift of a living filament with 
certain capabilities of irritation, fenfation, volition, and aflbeiation ; 
and alfo with lome acquired habits or propen fi ties peculiar to the pa- 
rent :“the former of thefe are in common with other animals; the 
latter feem to diftinguifli or produce the kind of animal, whether 
man or quadruped, with the fimilarity of feature or form to the pa- 
rent. is difficult t'o be conceived, that a living ent$y'can be fepa- 
rated of produced from the blood by the action of a gland ; and which 
fh.dl afterwards become an animal fimUar to th^t in whofe veflels it 
is formed ; even though we fhould fuppofe with fome modern theo- 
rills, that the blood is alive ; yet evtry other hypothefis concerning 
generation refts on principles ft illftitife difficult to bur comprchenfion. 

At the ti'me of procreation this fpeck of entity is received into an 
appropriated nidus, iu which it muft acquire two circumftances 11c- 
cifiary to its life and growth; one of thefe is food or luftenance, 
which is to be received by the abforbent mouths of its veflels ; and 
the other is that part of.atmofphericai air, or of water, which by the 
new chemiftry is termed oxygene, and which alTebts the blood by 
pafling through the Coats of the veflels which contain it. The fluid 
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furrounding the embryon in its new habitation, which is called liquor 
amnii, fupplies it with nourilhmcnt ; and as iome air cannot but hein- 
troduced into the uterus along with a new embryon, it would leem 
that this fame fluid would for a fhort time, fuppofe for a few hours, 
fupply likewife a lufficient quantity of the oxygene for its immediate 
cxiftence. 

a 

On this account the vegetable impregnation of aquatic plants’ is 
performed in the air; and it is probable that the honey-cup or ne&ary 
of vegetables requires to be open to the air, that the anthers and 
ftigtnas of the flower may have food of a more oxygenated kind than 
the common vegetable fap-juice. 

On the introduction of this primordium of entity into the uterus 
the irritation of the liquor amnii, which furround*s it, excites the ab- 
sorbent mouths of the new veffels into a&ion; they drink up a part 
of it, and a plcafurablc fenfation accompanies this new action; at the 
fame time the chemical affinity of the oxygene adts through the vef- 
lels of the rubelcent blood ; and a previous want, or difagrecable len- 
fition, is relieved by this procefs. 

As the want of this oxygenation of the blood is perpetual, (as ap- 
pears from the rnceffant neceffity of breathing by’lungs or gills,) the 
veffels become extended by the efforts of pain or delire to leek this 
nccellary object of oxygenation, aid to remove the dilagreeafcle fen- 
lation, which that want occafiens. At the lame time new particles 
of matter arc abforbed, or applie<frio.,thele extended veflels, and they 
become permanently elongated, ftS'ttftB* fluid in contact with them loon 
lofcs the oxygenous part, which it at firft pofl'efl'ed, which* uas ow- 
ing to the introduction of aatitfong with the embryon. Thele new 
blood -veflels approach the tides of the uterus, and* penetrate with thgir 
line terminations into the veffels of the mother; or adhere to them, 
acquiring oxygene throughrtheir coats from ’the faffing Currents of the 
arterial blood of the mother. Sec Seft. JCXXVIlI. 2. 

This attachment of the placental veffels to the* internal fide of the 
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u'.cius by their own proper efforts appears further illuflratcd bv the* 
maltv i.iilanccs of extra-uterine fetuics, which have thus attached or 
i.ileited their vcllels* into the peritoneum; or on the vilccia, exactly 
m liie lame manner as they naturally intert or attach them to the 
ulcius. * 

The abloibuit velTcls of the embryon continue to drink up nou- 
rtlhmcut ftom the fluid in which they lwim > or liquor ammi; and 
* which at lint needs no previous digcltive preparation'; but whieli, 
when the whole apparatus of digeltion becomes complete*. is lwal- 
lotved by* the mouth into the flomach, and being mixed (vith laliva, 
galhio jincc, bile, pancreatic Juice, and mucus of the iutcftiucs, be- 
comes digelted, and leaves a recrement, which ‘produces the fir It 
feces of the infant, tailed meconium. 

The liquor amnii is, fccrcted into the uterus, as the fetus requires 
it, and may probably he* produced by the irritation. of the fetus as an 
extraneous b^Vly ; fiuce a fimilar fluid is acquired from the peritoneum 
in cafes of extra-uterine geftation. The young caterpillars of the 
gadfly placed in the Ikius of cows, and the young of the ichneumon- 
fly placed ill the backs of the caterpillars on cabbages, lccm to pro- 
duce their nourilhment by their irritating the fides of their nidus. 
A vegetable fecretion and concretion is thus produced on oak-leaves 
by thegall-inlcft, and by the cynips in the bedeguar of the role; and 
by the young grafshopper on many plants, by which the animal fur- 
rounds itfelf with froth. But in jjp circumftancc is extra- uterine gef- 
tation fo exa&ly refemblcd asjbyjthe eggs of’ a fly, which are dc- 
politcd in the frontal linus of flieep and calves. Thefe eggs float in 
fome ounces of fluid* collected in a thity. pellicle or hydatide. This 
bag of fluid edmprefles the optic nerve on one lidc, by which the 
vifion being lefs dillintt in that eye, the animal turns in perpetual 
circles towards the fi ( de affe&ed, in order to get a more accurate view 
©f objects ; for the fame re^fon as in fquinting the affe&ed eye is 
*uaied away from the. object contemplated. Sheep in the warm 
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months keep their nofes clofe to tlie groutid to prevent this fly tiom 
fo readily, getting into their nollrils. 

The liquor rtmnii is fecietcd into the \vomh«as it is required, not 
orfly in refpeeff to quantity, but, as the digeftive powers of the fetus 
become formed, this fluid becomes of a different confluence and qua- 
lity, till it is exchanged for milk after nativity. Haller. Phyfiol. V. 
1. In the egg the w hite part, which is analogous to the liquor amnii 
of quadrupeds, confifts of two diftineft parts ; one of which is more 
vile id, ru'd probably more difficult of digeftion, and more nutritive 
than the other; and this latter is-ufed in the lart week of incubation. 
The yolk of the egg is a flill ftronger or rtiore nutritive fluid, which 
h drawn up into the bowels of the chick juft at its excluflon from the 
Ihell, and ferves it for nourishment for a day or two, till it is able to 
d'getf, and lias learnt to choofe the harder feeds or grains, which arc to 
afford it fuftenance. Nothing analogous to fhisyolk is found in the 
ictus of lafliferous animals, as the milk is another nutritive fluid ready 
prepared for the young progeny. 

The yolk therefore is not ncccflary to the fpawn of fifti, the eggs 
v'f infcifs, or for the feeds of vegetables; as their embryons have 
; lobably their food prefented to them as foon as they are excluded 
!:om their fliells, or have extended their roots. Whence it happens 
that iomc infers produce a living progeny in the fpring andfummer, 
.tr.d e^‘>s in the autumn; and fome vegetables have living roots or 
i- ids produced in the place of feeds, as the polygonum viviparum, 
and marical onions. See Botanic Garden, p. ii. art. anthoxanthum. 

There; leems however to be a refervoir of nutriment prepared for 
ome lecds befides their cotyledons or feed-leaves, .which may be fup- 
j .<;fcd in feme meature analogous to the yolk of the egg. Such are the 
■ aecharine juices of apples, grapes and other fruits, which fupply nu- 
tation to the feeds after they fall on the ground. And fuch is the 
milky juice in the centre of the cocoa-nut, and part of the kerne] of 
it ; the fame I luppofe of alL other monocotyledon feeds, as of the 
palms, grafles, and lilies. 
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IF. 1. Tlie proccfs of generation is (Till involved in impenetrable 
obfeurity, conje&ures may neverthelels be formed concerning fome of 
its circumftances. Firft, the eggs of fifh and frogs arC impregnated, 
after they leave the body of the female; becaufe they are depofitediu 
a fluid, and ard not therefore covered wi*th a hard (hell. It is how- 
ever remarkable, that neither frogs nor fith will part with their fpawii 
without the prefence of the male; on which account female carp and 
gold-filh iu fmall ponds, where there are no males, frequently die 
from the diftention of their growing fpawn. 2. The egg^jsf fowls, 
which are laid without being impregnated, are l'een to contain only 
the yolk and white, which are evidently the food or fuftcnance for 
the future chick. 3. As the cicatricula of thefe eggs is given by the 
cock, and is evidently the rudiment of the new animal ; we may con- 
clude, that the embryon is produced by the male, and the proper 
food and nidus by the female. For if the female be fuppofed to form 
an equal part of the embryon, why fhould fhe form the whole of the 
apparatus for nutriment and for oxygenation ? the male in many ani- 
mals is larger, ftronger, and digefts more food than the female, and 
therefore fhould contribute as much or more towards the reproduc- 
tion of the fpecies’; but if he contributes only half the embryon 
and none of the apparatus for fuftcnance and oxygenation, the diviiiou 
is unequal ; the ftrength of the male, and his confumption of food 
are too great for the effeift, compared with that of the female, which 
is contrary to the ufual courfc of nature. 

In obje&ion to this theory of generation it may be faid, if the ani- 
malcula in femine, as feen by the microfcopq, be all of them rudi- 
ments of homunculi, when but one of them can find a nidus, 

1 1 

what a wafte nature has made of her produ£tions? I do not aflert 
that thefe moving particles, vilible by the microfcope, are homun- 
cipnes; perhaps they may be the creatures of ftagnation or putridity, 
or perhaps no creatures at all; but if they are fuppofed to be rudi- 
ments of homunculi, or eenbryons, fuch a profulion of them corrcl- 
’ 4 ponds 
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ponds \v ith the general efforts of nature to provide for the oouinu- 
ancc of her fpecies of animals. Every individual tree produces innu- 
merable lceds, * and every individual lilh innumerable lpawn, in fuch 
^conceivable abundance as would in a fhort fpace of time crowd the 
earth and ocean with inhabitants ; and thefe are much more per- 
fect animals than the animalcula in femine can be fuppofed to be, and 
perifli in uncounted millions. This argument only (hews, that the 
p rod u£t ions o'f nature are governed by general laws; and that bv a 
wife lUperfluity of provilion (he has en lured their continuance. 

2'. That the embryon is fecreted or produced by the male, and not 
by the conjunction of fluids from both male and female, appears from 
the analogy of vegetable feeds. In the largfe flowers, as the tulip, 
there is no (imilarity of apparatus between the anthers and the (tigma : 
the feed is produced according to the obfervatious of Spallanzani long 
before the flowers open, and in conlequence long before it can be im- 
pregnated, like the egg in the pullet. And after the prolific dull is 
fhed on the ftigma, the feed becomes coagulated in one point firft, ’like 
the cicatricula of the impregnated egg. See Botanic Garden, Part I. 
additional note 38. Now in thefe limple products of nature;* If the 
female contributed to produce the new embryon equally with the male, 
there would probably have been lome vilible (imilarity of parts for this 
purpofe, befides thofe jieceffary for the nidus and l'uftenance of the 
new progeny. Befides in many flowers the males are more numerous 
than the females, or than the feparate uterine cells in their germs, 
which would fliew, that the office of the male was at leaf! as impor- 
tant as that of the female ; whereas if the female, befides producing 
the egg or feed, was to produce a;i equal part of the cqpbryon, the of- 
fice of reproduction would be unequally divided between them. 

Add to this, that in the moft limple kind of vegetable reproduction, 

I mean the buds of trees, which are their ‘ viviparous offspring, the 
leaf is evidently the parent of the bud, which rifes in its bofom,. ac- 
cording to the obfervation of Linnaeus. This leaf conlifts of abfor- 
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be::'. v !. ’.! ■, •. i plumon.u y ones, to obtain it.-, nutriment, and to 1 . - 

j 10- u m .r ox '/gene. This iimplc piece of living ornani/.atiou ; 

i; , .'.u mfhed .th a power o( reproduction ; and as the new off-pnn < 
j. ; ! ; 'j ; la-. noit'.d aiheung to its lather, it needs no mother to hr 
‘ v. ilh a nidu •. and nutnment, and oxygenation; and hence no !i ■ 
ui.de leal ha, exricaee. 

I conceive that the vefiels between the bud and the leaf com mm - 
rate 01 iiiolcuLic ; and that the bud io thus If rved with vegetable bio , 
that is with both miviimait and oxygenation, till the death r| 1 • 

j on ent-kai in autumn. Audio this rcipcit it dnieis from the fern 
\ it iparous ani.nais. Secondly, that then the bark- veiled lx Ion . 
to tbe dead !<_.ti, and ill which I iuppote a kind of manna to 
be.-'n depoiited, Income now the placental velfels, if they may be jo 
calLd, of t!ic new bud. From the vernal lap thus produced of one 
fugar-maple-tiee in fsew-Yoik and in Pcnnlyl vania, live or fix 
pounds ol goi d iu gar may be made lymually without deftroving the 
tree.. Account of maple- fugar by 11 . Rufh. .London, Phillips. (See 
Botanic Harden, Pait J. additional note on vegetable placentation.) 

Theie velfels, when the warmth of the vernal fun hatches the 
voting bud, terve it -with a Iaccharine nutiimcnt, till'd acquit co leaves 
of its own, and (boots a new fvitem of ablorbcut> down tin iark 
.m i root of the tree, jufl as the farinaceous or oily matter in Icci'a, 
and the Iaccharine matter in fruits, ierve their embryom with mitii- 
n.cijt, till they acquire leaves and roots. 'Phis analogy 1 ; as force- 
able in lo oblcure a lilbject, as it is curious, and may m large bud-, 
a, of the hoife-chefnut, be almoft ieen by the naked eye; if with 
penkn fe the remaining rudiment of the la 11 year’s leaf, and of tin: 
new bed in its'bolom, be cut away ilice by dice. Tbe ibven ribs <• f 
rb.e k.d year’s leaf will be ieen to have arifen from the pith in leveu 
diil.efi points making a curve; aud the new bud to have been pro- 
duced in tueir centre, and to have pierced the alburnum and cortex, 
and grown without the aid fiance of a mother, A funilar procels 
K may 
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r. v ! '• >' ii'i uifkfimg a tulip-root in winter; the leave,., which 

j- ! j i v f ! .* " l ' 1 ' ' ii *. • flows r-fhdk, were not neceilu y for the dower ; 
i;n' c .eii o' t'Tie ws ; tiie father of a new bud* which may he now 
t- ■ mb ■:!. i- , in.:. ; . ai vvhicii, ns it adheres to the parent, required no 

i * 

i; ■ ;; Gt i . * 

Tii',’ } ’fin 1 i ii a ,;t ■ ot vi gctablss, I mrn their hud; and bulbs, 

1 .i.o'.ukd with ve!'. cun ous circumfi.mee ; and that is, that they 
t • aih, u : _ . 1 ! - .hid puent-., as is phfei \ a 1 '!.* in 'wafting ti nil -trees, 
a:.! u">'prop.w mi ; ■. flown ; -roots ; wh'ieas the 1 f< imunl ('Turing of 
pi. mis, lniic l up plied with nutriment by the mother, is liable to prr- 
pitu.d inrialkn. Thus alio ill the vegetable clafs uioicia, whcie t ! ie 
male flower, rue produced on one tree, and the female ones on ano- 
ther ; t l >c bud. of the male trees umfoimly produce either male flow- 
ers, or other bud:, fimilnr to thcmklvcs ; and the buds of the female 
trees produce either female flowers, or other buds fimilar to them- 
iclves ; w hereas the feeds of thefc trees produce cither male or fe- 
male plants. From this analogy of the production of vegetable’lmJs 
without a mother, I contend that tlsc mother docs not contribute to 
the formation of the living ens in animal generation, but is neceflary 
onl v* for fopplyihg its nutriment and oxygenation. 

There is another vegetable faff pnblifhed by M. Koelreufcr, which 
lie calls “ a complete jnetamorphofis of one natuial lpecies of plants 
into anothci which fhew's, that in feeds as well as in bud*, t!;: em- 
bryon proceeds fiom the male parent, though the form of the fubfo 
quenf mature plant is in part dependant on the female. M. Koelrcutcr 
impregnated a fligma of" the nicotinna ruflica with the farin t of ihc ni- 
mtiana pauicnlati. and obtained prolific feeds from if. With 1 he 
plants which fprong from tilde feeds, he repeated the experiment, 
impreenaling rficm with cite farina of the nicotiana paniculata. As 
t lie mule plants which he thus produced wee prolific, lie continued 
to impregnate them for many generations with the farina of thj ni- 
cotiana paniculata, and thev became mote and more like the male pa- 
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rent, till he at length obtained fix plants in every refpedt perfectly fi- 
milar to the nicotiana paniculata ; and in no refpeCi: refembling tiieir 
female parent the nicotiana ruftica. IMumcnlntch on Generation. 

3. It is probable that the inf'cCb, which are (aid to require but on*, 
impregnation for fix generations, as the aphis (fee Amcnit. Academ.) 
pioducc their progeny in the manner above deferibed, that is, without 
a mother, and net without a father; and thus experience a Uic'ma fun. 
concubitu. Thole who have attended to the habits of the polypi^, 
wliich is found in the llagnant water of our ditches in July, -affirm, 
that the young ones branch out from the fide of the parent like the 
buds of trees, and after a time ieparate themfclves from them. This 
is fo analogous to the mariner in which the buds of frees appear to be 
produced, that thole faolypi may be coniidered as all male animals, pro- 
ducing embryons, which require no mother to fupply them with a 
nidus, or with nutriment, and oxygenation. 

This lateral' or lineal generation of- plants, not only obtains in the 
buds'of trees, which continue to adhere to them, but is beautifully 
feen in the wires of knot-grafs, polygonum avicularc, and in thole of 
ftrawberries, fragaria vcfca. In thcl’e an elongated creeping bud is 
protruded, and, wheVe it touches the ground, takes 1 root, and pro- 
duces a new plant derived from its Either, from which it acquires both 
nutriment and oxygenation ; and in confequenpc needs no maternal 
apparatus for thcle purpofes. In viviparous flowers, as thofe of al- 
lium magicum, and polygonum viviparum, the anthers and the flag- 
man become effete and perifh; and the lateral or paternal offspring 
lucceeds inilcad of feeds, which adhere till they are fufficicntly ma- 
ture, and then fall upon the ground, and take root like other bulbs. 

The lateral production of plants by wires, while each new plant is 
thus chained to its parent, and continues to put forth another and ano- 
ther, as the wire creeps onward on the ground, is exaCUy refcmbled 
by the tape-worm, or taenia, fo often found in the bowels, ffretch- 
ing itfclf in *t chain (juite from the ftomach to the reClum. Linnaeus 
. afiirts, 
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aflerts, ‘‘ that it grows old at one extremity, while it continues to ge- 
nerate young ones at the other, proceeding ad infinitum, like a root of 
grals. The Separate joints are called gourd-wpi m», and propagate 
kc-.v joints like the parent without end, each joint being furnifhed 
w ith its proper mouth, and organs of digeltion.” SyOcma natuia-. 
Vermes tenia. In this animal there evidently appears a power of re- 
production without any maternal apparatus for the purpoie of fupply- 
ing nutriment and oxygenation to the embryon, as it icmains at- 
tached*^ its father till its maturity. The volvox globator, which is a 
tranfparcnt animal, is laid by I /milieus to bear within it fons and 
grand-l'ons to the lifth generation. Thefe are probably living fetufes, 
produced by the 'father, of different degrees of maturity, to be de- 
truded at different periods of time, like the unimpregnated eggs of 
various lizts, which are found in poultry ; and as they are produced 
without any known copulation, contribute to evince, that the living, 
embryon in other orders of animals is formed by the male-parent, and 
not by the mother, as one parent has the power to produce it* . 

This idea of the reproduction of animals from a fingle living fila- 
ment of their fathers, appears to have been fhadowed or allegorized in 
the curious account in lacred writ of the formation of Eve from a rib. 
of Adam. 

From all thefe analogies 1 conclude, that the embryon is produced 
folcly by the male, and that the female iupplies it with a proper nidus, 
with fuflenancc, and with oxygenation ; and that the idea of the fc- 
mcn of the male coiiftituting only a’ftimulus to the egg of the fe- 
male, exciting it into life, (as held by feme philofophci >) has no fup- 
port from experiment 'or analogy. 

III. i. Many ingenious philolOphers have fouud fo 'great difficulty 
in conceiving the manner of the reproduction of animals, that they 
have fuppofed all the numerous progeny to have exifled in miniature 
in the animal originally created ; and that thefe infinitely minute forms 
are only evolved or dide tided, as the embryon in<;rcafcs in the wo'mb.. 

This 
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T.ns idea, bcfides its being unlupported b\ any auaiogv we are ac- 
t| :iaif ittecl with, nlcribcs a greater tenuity to organized niaigi, than 
\vc can readily admit; as thele included embryon.. arc lubpon 1 each o. 
them to conlilt of the various and complicate part.. of aauii’l ;-,o V .. i 
they mult polk Is a much greater degree of minnO :;ef., thuif: • 
which was alcribcd to the devils that tempted b:. A :icX ,nv ; 
whom 20,000 were laid to have been able to dance a iarahmd n. ; <j ;( _ 
point of the fined: needle without incommoding each oth r. 

2. Others have luppoled, that all the put; o; the c-mbivon are 
formed in the male, previous to its being denofted in the ( g.- or ute- 
rus ; and that it is then only to have its pu ts evolved or dun nded re, 
mentioned above ; but this is only to get rid of one thinuuhg i\ pro- 
poling another equally incomprehenlible : they found it dml'idc to 
conceive, how the embryon could be formed in the uterus or c. 
and therefore wiflied it to be formed before it came thither, b, 
anlu'er to both thele doftrines it may.be oblerved, ill, that tome am- 
malsj as the crab-filb, can reproduce a whole limb, a; a leg wide:: 
has been broken off; others, as worms and lnails, can reproduce a 
head, or a tail, when either of them lias been cut away ; and that 
hence in thele animals at lead: a part can be formed ayfew, w hich can- 
not be luppoled to have cxilted previoutly in miniature. 

Secondly, there arc new parts or new vellcls p/oduecJ in many dif- 
cales, as on the cornea of the eye in ophthalmy, in wens and cancers, 
which cannot he luppoled to have had ‘a prototype or original minia- 
tme in the embryon. 

Thirdly; how could mule-animals be produced, which partake of 
the forms of both the* parents, if the original embryon was a minia- 
ture cutting in ‘the lenun of tiic male parent ? if an embryon of the 
male a Is was only expanded, no releinblance to the mare could cult 
in the mule. 

This midaken idea of the extcnlion of parts leems to have had its 
rife from the mature man rclembling the general form of the Ictus ; 

and 
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and from thence it was believed, that the pruts of the Kins were 
f':i 1 *iuicd into tlic man ; whereas tricv liave kickmIuI : 00 times in 
wriehr, well as 100 turns in (ize ; new no fcnu- will call the ;ui- 
<)() parts a diftentuui 01 iIk oihmisl 011c part in leijxel' to 
vwwhr. the utei us* durin ° pre < nanev c fcatlv enlaw-ed m 

thiokoefa and iohditvas w 1 1 as in capacity, .ru! hciivc mult have ac- 

I 

eeiwd tin. additien.il ii/.c bv aeciction ot new puts, not bv an ex- 
i iilion id’ ! he old ones ; the familiar pet ot blowing up the bladder of 
:n animal recently (1 mghtered has led our imaginations ter apply this 
. k 1 of dillcntion to the iucieale ol fize from natural growth ; which 
hov ever muff he owing to the apportion of new parts ; as it i; evinc- 
ed from the inerdale of weight along with the increafc of dimcnlion ; 
and is even vilible to our eyes in the elongation of our hair fiom the 
colour ol it!; ends; or u hen it has been dved on the head ; and in the 
glow tli of" our mils fiom the fpccks fometimes obfcrvahlc on them ; 
and in the increale of the white crelcent at their roots, and in the 
growth ol new flefh in wounds, which con fills of new nerves as* well 
\:j of new blood- vcllels. 

Laftly, Mr. BulTbn has with great ingenuity imagined the ex- 
iftencc of ceitaih organic particles, which arc filppokd to be partly 
alive, and partly mechanic lprings. The latter ot theJc were dilco- 
vered by Mr. Needham in the milt or male organ of a fpccics of cuttle 
h fl; , called cahnar ; the former, or living animalcula, arc found in 
both male and female lecrctiorfs, in the infu lions of Iced.-, as of pop- 
per, in the jelly of r flailed veal, and in all other animal and vegetable 
it ■ bilances. Theie oiganic particles he fuppofes to exit! in the Iper- 
naniic fluids of both fexes, and that they are* derived thither from 
every part of the body, and mull therefore refemble,*as he fuppofes, 
the parts from whence they are derived. Thetc organic particles he 
believes to be in conftant activity, till they become mixed in the 
womb, and then they inflantly join and produce an embryon or fetus 
fimilar to the two parents. • 
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Many objections might be adduced to this fanciful theory, I (hali 
oi !\ mention two. Firll, that it is analogous to i>o known animal 
la ws. And tocondly, that as thefe fluids, replete with organic pai - 
f Ls dcuv.d both from the male and female organs, arc (uppolal tw 
Lc lim'd w; there is no reafon why the mother Ihould not produce i 
female embryon without the afliftunce of the male, and realize the 
lueina fine concubitu. 

IV. i. I conceive the primordium, or rudiment ol the embryon, 
as lecrctcd from the blood of the parent, to conlift of a Ample living 
filament as a mulcular fibre; which 1 luppofe to be an extremity of a 
nerve of loco-motion, as a fibre of the retina is an extremity of a nerve 
of fenfation ; as for inftance one of the fibrils, which compole the 
mouth of an ablbrbcnt veflel ; I fuppofe this living filament, of 
whatever form it may be, whether fpherc, cube, or cylinder, to be 
endued with the capability of being excited into -adion by certain 
kinds of Annulus. By the ftimulus of. the furrounding fluid, in which 
it is received from the male, it may bend into a ring ; and thus form 
the beginning of a tube. Such moving filaments, and fuch rings, 
are delcribed by thofe, who have attended to microfcopic animalcula. 
This living ring may now embrace or abforb a nutritive particle of 
the fluid, in which it fwims ; and by drawing it -into its pores, or 
joining it by comprcllion to its extremities, may increafe its own 
length or craflitudc ; and by degrees the living ring may become a 
living tube. 

2 . With this new organization, or accretion of parts, new kinds 
of irritability may commence ; for lo long as there was but one living 
organ, it could only be fuppoled to pollefs irritability; fince fenfibility 
may be conceived to 'be an extenfion of the effect of irritability over 
the reft of the fyftem. Thefe new kinds of irritability and of fenfi- 
bility in confequence of new" organization, appear from variety of 
faffs in the more mature animal ; thus the formation of the teftes, 
and eonfequeut fee ret ion of the femen, occafion the paftion of luft ; 
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the lungs muft be previoufly formed before their exertions to obtain 
fitfli air can exift ; the throat or orlophagus muft be formed previous 
to the fenl'uion or appetites of hunger aru] tinrll; one of which 
teems to rclldc at the upper end, and tin <" her it the lower end of 
that canal. 

Thus alto the gl.ms penis, when it is ddh ; !■ I w irh 1 !■' 1 , ac- 
quires a new lenfibilitv.. and a new ,r.ve\ * . > ■ v , Tlw ! • ; - e <■ ' urs to 
the nipples of the hr carts of female aju/nalt., wh-n tlw w v.oieiued 
with Hood, they acquire the nnv appetemv ot giving nidi ■ 11- 
flamed tendons and membranes, and even hones, acquire new I eola- 
tions ; and the parts of mutilated animals, as of wounded hiail ., and 
polypi, and cubs,* are reproduced ; and at the Hi me time acquire leii- 
iatious adapted to their iituations. Thus w hen the head >>t a fnail is 
rcpmduccd’after decollation with a thorp ralor, tliole curious leieleo- 
pic eyes are alfo reproduced, and acquire their lenfibilitv to light, as 
well as their adapted inufcles. for retraction on the appiouch of 
injury. ’ 

With every new change, therefore, of organic form, or addition 
of organic parts, 1 luppole a new kind of irritability or of fallibility 
to be produced j’ fuch varieties of irritability or of fallibility exift in 
our adult (late in the glands ; eveiy one of which is hirnilhcd w'ith an 
ii 1 itubility, or a tarte, or appetency, and a conlequcnt mode of action 
peculiar to itlell. 

I11 this manner I conceive tile veflcls of the jaws to produce thole 
of the teeth, thole Of the lingers to produce the nails, thole of the 
Ikin to produce the hair; in the lame manner as afterwards about the 
age of pubeity the heard and other great changes, in the form of the 
body, and difpolition of the mind,’ arc produced in confequence of the 
new fecretion of lemen ; for if the animal is deprived of this leerction 
thole changes do not take place. Thefe changes I conceive to be 
formed not by elongation or detention of primeval ftamina, but by 
apportion of parts; as the mature crab-filh, when* deprived of a limb, 
Vol. I, ; S in. 
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in u certain (pace of lime has power to regenerate it; and the tadpole 
puts forth its feet long after its cxclutum from the fpawn ; and the 
( iterpill ir in cl: mging into a butterfly acquires anew form, with 
new pou ei:., new (eolation:, and new defiles. 

The natural® hillorv of buttei flics, and moths, and beetles, and 
vnats, is full of curiolity; lomc of them pal's many months, and 
otheis even vears, in their caterpillar or grub flate ; they then reft 
many weeks without food, lu I pended in the air, buried in the earth, 
or fubnieifcd in water ; and change thcmlelves during this time into 
.ui animal apparently of a different nature; the flomachs of lome of 
them, wmch before digefted vegetable leaves or roots, now only di- 
ced honey; they have acquired wings for the purpofc of lecking this 
new food, and a long probofeis to collect it from flowers, and I lup- 
pole a fenfc of ftnell to deted the fecret places in flowers, ‘where it is 
formed. The moths, which fly by night, have a much longer pro- 
bofeis rolled up under their chins lik,c a watch fpring ; which they 
extend to colled the honey from flowers in their tleeping flate ; when 
they are doled, and the notaries in confequencc more difficult to be 
plundered. The beetle kind arc furnifhed with an external covering 
of a hard material to their wings, that they may oecalionally again 
make holes in the earth, in which they palled the former flate of their 
exiftenee. 

But what mod of a’l diflinguiflics thele new animals is, that they 
arc new fwiudie.l with the powers of reproduction; and that they 
now differ from each other in iex, which docs' not appear in their 
caterpillar* or grub flate. In fome of them the change from a cater- 
pillar into a butterfly or moth feems to be accomplifhcd for the foie 
purpofe of theiV propagation ; fincc they immediately die after this is 
fmifhed, and take ’no food in the interim, as the filk-worm in this 
climate; though it is polliblc, it might take honey as food, if it was 
prefented to it. For in general it would leem, that food of a more 
Simulating kind, the honey of vegetables inftead of their leaves, was 
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ncceflaty fur the purpole of the fcniinrd reproduction of thefe animal-;, 
exactly limilar to what happens, in vegetables ; 'in thcil the juiees ol 
the earth are iuflicient for their purpole of reproduction by buds or 
bulbs; in which the new plant Items to be formed bv irritative mil- 
lions, like tile growth of their other parts, as their leaves or mois; 
but tor the puipufe of letniual or ainatonal repi odudiun, whue leiif.i- 
1 1011 is req lured* a more Simulating food becomes iiccelhry for the 
anther, and ft igma ; and this food is honey ; as explained in Sect. XIII. 
on Vegetable Animation. * • 

d’he gnat and the tadpole rcfcmble each other in their change from 
natant animals with gills into aerial animals with lungs ; and in their 
change of the element in which they' live ; and probably of the food, 
with which they arc fupported ; and laftly, with their acquiring in 
their new Ijatc the difference of lex, and the organs of feminal or ama- 
torial reproduction. While the polypus, who is their companion in 
their former Rate of life, not being allowed to change- his form and 
element, can only propagate like vegetable buds by the fame kipd of 
irritative motions, which produces the growth of his own body, with- 
out the feminal or amatorial propagation, which requires leu fit ion ; 
and which in gnats and tadpoles feems to requite a change both of 
food and of relpiration. 

Fro in hence I conclude, that with the acquiiition of new parts, 
new Isolations, and hew defiles, as well as new powers, are pro- 
duced ; and this by accretion to the old ones, and not by diflcntioii of 
them. And finally,, that the nioft eRential parts of the lyftem, as 
the brain for the purpole of distributing the power of life*, and the 
placenta for the purpole of oxygenating the blood, and the additional 
abforbent vcficls for the purpofc of acquiring aliment, are fir It formed 
by the iiritations above mentioned, and by the ploalurable fcnlations 
attending thole irritations, and by the exertions in conlequencc of 
painful lcnlations, limilar to thole of hunger and luffocation. After 
tliele an apparatus of limbs for future ules, or lor the purpo/e of 
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moving the body in its prcfcnt natant flate, and of lungs for. future 
icipiiation, am! of teftes for future reproduction, are formed by , the 
nutations and 1 eu lotions, and confequent exertions of the parts pre- 
woudv txidmg, and to ».\ hich the new parts are to be attached. 

3. In confii mation of theic ideas it may be obferved, that all the' 
; uts of the bo*iv endeavour to grow, or to make additional paits to 
rhcmfclves througliout 0111 lives ; but are retrained by the parts im- 
mediately containing them ; thus, if the Ikin be taken away, the 
flelhy parts beneath foon (hoot out new granulations, called by the 
vulgar proud flefh. If the perioHeum be removed, a fimilar growth 

• eminences from the bone. Now in the cafe of the imperfeCl embryon, 
the containing or confining parts are not yet fuppoled to be formed, 
and hence there is nothin" to reftrain its "rowth. 

O O 

4. By the parts uf" the embryon being thus produced by new ap- 
pofitions, many phenomena both of animal and vegetable productions 
receive an eafier explanation ; Inch as that many fetufes are deficient 
at the extremities, as in a finger or a roe, or in the end of the tongue, 
or in what is called a hare-lip with deficiency of the palate. For if 
there fhould be a deficiency in the quantity of the fir ft nutritive par- 
ticles laid up in the egg for the reception of the firft living filament, 
the extreme parts, as being lad; formed, mu ft flicw ibis deficiency by 
their being impcrfeCt. 

This idea of the growth of the embryon accords alfo with the pro- 
duction of lome mouftrous births, which confift of a duplicature of 

< 

the limbs, as chickens with four legs ; which could not occur, if the 
fetus was formed bv the diftention of an original flamcn, or tninia- 
turc. For if there fhould be a fupe'tluity of the firft nutritive par- 
ticles laid up in the egg for the firft living filament ; it is cafy to con- 
ceive, that a duplicature of fome parts may be formed. And that 
fuch fuperfluous nourifhment fometimes exifts, is evinced by the 
double \olks in fomc eggs, which I fuppofe were thus formed previ- 
ous, to their impregnation by the exuberant nutriment of the hen. 

This 
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This* idea is confirmed by the analogy of the monfters in the ve- 
getable world alfo ; in which a duplicate or triplicate production of 
various ’parts of the flower is obfervable, as a triple ncCtary in fomc 
columbines, and a triple petal in fume primrofes; and which arc fup- 
poled to be produced by abonJ.mt nomifhment. 

5. If the embryon be received into a fluid, whofe llimulus is dif- 
ferent in tome degree from the natural, as in the production of mule- 
animals, the new irritabilities or fenfibilities acquired by the incrcafmg 
01 grqwing organized paits may differ, and thence produce parts not 
fimilar to the father, but of a kind belonging in part to the mother; 
and thus, though the original ftamen or living ens was derived totally 
from the father, yet new irritabilities or fenfibilities being excited, a 
change of form corrcfponding with them will, be proJuced. Nor 
could the production of mules exift, if the ftamen or miniature of all 
the parts of the embryon is previoufly formed in the male femcn, and 
is only difteikkd by nouriflimcnt in the female uterus. 'Whereas this 
difficulty ccafcs, if the embryon be fuppofed to confift of a living fila- 
ment, which acquires or makes new parts with new irritabilities, as 
it advances in its growth. 

1 he form, ibjiciity, and colour, of the particles of nutriment laid 
up for the reception of the fir ft living filament, as well as their pecu- 
liar kind ; i fhmulus, may contribute to produce a difference in the 
form, lokdtiy, am! colour of the fetus, fo as to rcfcmblc the mother, 
as it advances in life. This alfo may especially happen during the 
fir ft. date of the cxift/nce of the embryon, before it has acquired or- 
gans, winch can chan p thefc full nutritive particles, as explained in 
No. e. 2. of tnis ■ eCtijn. And as tlrcfc nutritive particles arc fup- 
pofed to be fim.iar to thole, which arc formed for her .own nutrition, 
it follows that the fetus fhould fo far refunhlc thc.mothcr. 

"I iiis explains, why hereditary difeafes may be derived either from 
the male or female parent, as well as the peculiar form of either of 
their bodies. Some of thele hereditary diicales are limply ovving/oa 
a " deficient 
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deficient activ ity of a part of the fyftem, as of the abforbent .vefleh, 
which open into the cells or cavities of the body, and thus occafion 
droplics. Others are at the la me time owing to an increafe of fenfa- 
tion, as in ierophula and confumption ; in thefc the obflruflion of the 
fluid s is il rit caufed by the inirritability of f the veflels, and the inflam- 
mation and ulcers which lucceed, are caufed by the confcquent in- 
creafe of fenfition in the obffruCtcd part. Other hereditary difeafes, 
as the epileplv, and other convulflons, con fill in too great volurtaiy 
exertions in conlequence of difagrecable fenfation in fomc particular 
d ilea led part. Now as the pains, which occafion thelc convulflons, 
arc owing to defcCl of the a£tion of the difealed part, as llievvn in 
Seel. XXXIV. it is plain, that all thefe hereditary difeafes may have 
their 01 igin either from defeflive irritability derived* from the father, 
or from deficiency of the flimulus of the nutriment derived from the 
mother. In cither cafe the effect would be fimilar; as a icrophulous 
race is frequently produced among the poor from the deficient Aimu- 
lus of bad diet, or of hunger; and among the rich, by a deficient ir- 
ritability from their having been long accullonied to too great flimulus, 
as of vinous fpiiit. 

6. From this account of reproduction it appears, that all animals 
have a fimilar origin, viz. from a Angle living filament; and that the 
difference of their forms and qualities has arifen only from the dif- 
ferent irritabilities and fcnlibilitics, or voluntaritics, or aflbeiabilities, 
of this niiginal living filament ; and peihaps in fome degree from the 
different forms of the particles of the fluids, by which it has been at 
firft ffimulatcd into activity. And that from hence, as Linnaeus has 
conjcCtuiefl in refpcCt to the vegetable world, it is not impofliblc, 
but the great variety of fpecies of animals, which now tenant the 
earth, may have had their origin from the mixture of a few natural 
orders. And that thole animal and vegetable mules, which could 
continue their fpecies, have done fo, and conffitutc the numerous 
families of animals and vegetables which now exiff; and that thofe 
8 * mules, 
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mules, which weie produced with imperfect organs of generation, 
perifhcd t vvithout reproduction, according to the oblervation of Ari- 
ftotle; and ar6 the animal which we now call,mules. See Botanic 
Garden, Part II. Note on Diunthus. 

Such a promilcuous intefcourle of animals is faid»to cxi ft at thi’s 
dav in New South Wales by Captain Hunter. And that not only 
amongft the quadrupeds and birds of different kinds, but even amongfl: 
the fllh, and,’as he believes, amongft the vegetables. He fpcaks of 
an animal between the opoffimi and the kangaroo, from the lizc of a 
flieep to that of a rat. Many fifli feemed to partake of the (hark; 
feme with a ikait’s head and Ihouldcrs, and the hind part of a (hark; 
others with a fhailv’s head and the body of a mullet ; and feme with a 
fhark \ head and the flat body of a fling-ray. Many birds pai take of 
the parrot ;* fome have the head, neck, and bill of a parrot, with 
long ffxaight feet .and legs; others with legs and feet of a parrot, with 
bead and neck of a lea gull. Voyage to South Wales by Captain John 
Hunter, p. 6H. • 

All animals therefore, I contend, have a fimilar caufc of their 
organization, originating from a Angle living filament, endued indeed 
with different kinds of irritabilities and fallibilities, or of animal ap- 
petencies ; which exilt in every gland, and in every moving organ of 
the bodv, and are as aflential to living organization as chemical affini- 
ties arc to ccitain combinations of inanimate matter. 

If I might be indulged to make a limile in a philolbphic'al woik, I 
fnoukl lay, that the animal appetencies arc not only perhaps Id's nu- 
merous originally than the chemical affinities; but that like* thefe lat- 
ter, they change with every new combination ; thus vital air and 
azote, when combined, produce liitrous acid ; which* now acquires 
the property of diflolving lilver ; lo with every new additional part to 
the embryon, as of the throat or lungs, I l'uppofe a new animal ap- 
petency to be produced. 

In this early formation of the embryon from the irritabilities, ibn- 

libilities, 
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fi hi lit nn.l •’.Ooci ibi’.itics, and confequent appetencies, the' faculty 

of vi'huon r.ri fenre. ly he fupp'Med to have had its birth. For aiJout 
w hat can the llruo deliberate, when it has no choice of objects ? But 
in the pane 'Ivanccd finite of the fetus, it evidently potYefies volition; 
a iii i 1 • : • • 1 1 r ] • ch .nges its attitude, through it teems to lleep the 

meitcii pait •>! it., lime; and afterwards the power of volition con- 
tj Unites to change or alter many pans of the body during its growth 
to manhood, by our early modes of exertion in the vhriour dep n t- 
ments of life. All thete faculties then conftitute the vis fab: usstn.v, 
and the vis confervatrix, as well as the vis medicatiix of nature-, to 
much fpoken of, but to little underttood by philolophcrs. 

8. When we 1 evolve in our minds, fir ft, the great changes, which 
we tie naturally produced in animals after their nativity, as in the 
production of the butterfly with painted wings from the crawling ca- 
terpillar ; or of ihe refpiring frog from the lubnatant tadpole ; from 
the feminine *boy to the bearded man, and from the infant girl to the 
lal tel cent woman ; both which changes may be prevented by certain 
mutilations of the glands neceffary to reproduction. 

Secondly, when we think over the great changes introduced into 
Various animals by •artificial or accidental cultivation, as in horlcs, 
which we have exercifcd for the different purpofes of ftrength or 
fwiftneis, in carrying burthens or in running races ; or in dogs, 
which have been cultivated for ftrength and courage, as the bull-dog; 
or for acutenels of his tlnfe or tmell, as the hound and fpaniel; or for 
the fwiftnels of his foot, as the greyhound; or* for his lwitnming in 
the water,* or for drawing liiow- Hedges, as the rough haired dogs of 
the north ; or laftly, as a play-dog for children", as the lap-dog; with 
the changes of* the forms of the cattle, which have been dometlicatcd 
from the greateft Antiquity, as camels, and thcep ; whieh have un- 
dergone to total a transformation, that we are now ignorant from 
what fpecies of wild animals they had their origin. Add tothelethe 
great changes of ffwipe and colour, which wc daily fee produced in 
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fmallcr animals from our domeflication of them, as rabbits, or pi- 
geons ; or fiom the difference of climate, and even of tea 1 01 is ; t in; • 
the fheep of warm climates arc covered witi^ hair in dead of wo-'l ; 
. and the haas and partridges of the latitudes, v. inch arc long- buried in 
fiiow. become white during the winter monbi:-. ; .add to the ie' the 
various changes produced in the forms of mankind, by then* catly 
modes of exeition ; or by the dilcafcs occalioncd by their habits of 
life; both of which became hcrcditaiy, and that through many ge- 
nerations. Thole who labour at the anvil, the oar, or the loom, as 
well as thole who carry fcdan-chairs, m who have been educated to 
dance upon the rope, arc diltinguilhable by the fhape of their limbs ; 
and the dilcalcs occalioncd by intoxication deform the countenance 
with leprous eruptions, or the body with tumid viicera, or the joints 
with knots and diftortions. 

Thirdly, when we enumerate the great changes produced in the 
fpeeics of animals before theii; nativity ; thefe are fuch as refemble 
the foim or colour of their parents, w hich have been altered by the 
cultivation or accidents above related, and are thus continued to their 
pofterity. Or they are changes produced by the mixture of fpeeics as 
in mules ; or changes produced probably by the exuberance of nou- 
jilhmcnt fnpplicd to the fetus, as in monftrous births with additional 
limbs; many of thel'e enormities of fhape are propagated, and conti- 
nued as a variety at Icaft, if not as a new ipecies of animal. I have 
feen a breed of cats with an additional claw on every foot ; of poultry 
alfo with an additional claw, and with wings to their feet ; ami of 
others without rumps. Mr. Button mentions a breed of dags without 

UiL, which arc cemihon at Rome and at Naples, which he fuppoles 

• | 

to have been produced by a cufhom long eftablifhcd of cutting then- 
tails dole off. There are many kinds of pigeons; admired tor then 
peculiarities, which arc monllcrs thus produced and propagated. And 
to thefe mu ft be added, the changes produced by the imagination of 
Vor., 1 . T . ' the 
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the male parent, as will be treated of more at large in No. VI. of this 
Section. 

When we conlider all thefe changes of animal form, and innumer- 
able others, which may be collected from the books of natural hiftory;. 
we cannot but be convinced, that the fcti/s or embryon is formed by 
apportion of new parts, and not by the diftention of a primordial neft 
of germs, included one within another, like the cups of a conjurer. 

Fourthly, when we revolve i t n our minds the great fimilarity of 
ilrudhirc, which obtains in all the warm-blooded animals, as well 
quadrupeds, birds, and amphibious animals, as in mankind ; from the 
moul'e and bat to the elephant and whale ; one is led to conclude, that 
they have alike been produced from a limilar living filament. In fomc 
this filament in its advance to maturity has acquired hands and fingers, 
with a fine lenfe of touch, as in mankind. Inothers it has acquired claws 
or talons, as in tygers and eagles. In others, toes with an intervening 
web, or membrane, as in feals and geefe. In others it has acquired 
cloven hoofs, as in cows and fvvine ; and whole hoofs in others, as 
in the horlc. While in the bird kind this original living filament has 
put forth wings inftcad of arms or legs, and feathers inftcad of hair. 
In fome it has protruded horns on the forehead inftcad of teeth in the 
fore part of the upper jaw ; in others tufhes inftead of horns ; and in 
others beaks inftead of either. And all this exadtly as is daily feen in 
the tranlmutations of the tadpole, which acquires legs and lungs, 
when he wants them ; and lofes his tail, when it is no longer of fer- 
vice to him. 

Fifthly* from their firft rudiment, or primordium, co the termi- 
nation of their lives, all animals undergo perpetual transformations ; 
which are in part produced by their" own exertions in confequcnce of 
their del'll es and averfions, of their pleafures and their pains, or of ir- 
ritations, or of affociations ; and many of thefe acquired forms or pro- 
penfities are tranfmitted to their pofterity. See Sc<ft. XXXI. 1. 

1 
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As air and water are fupplied to animals in i efficient piofulion, the 
three great objects of defire, which have changed the forms of manv 
animals by their exertion ; to gratify them, are thole of lull, hunger, 

. and fecurity. A great want of one part of the animal world has con- 
lifted in the defne of the evolutive poffeftion of the females ; and thefic 
have acquired weapons to combat each other for this pnrpofic, as the 
very thick, fhield-likc, horny lkin on the fhoulder of the hoar is a de- 
fence only again ft animals of Ins own fpccics, who ftrike obliquely 
upwards, nor arc his tufhes for other purpofes, except to defend him- 
lelf, as he is not naturally a carnivorous animal. So the horns of the 
flag aie (harp to offend his adverlary, but arc branched for the pur- 
pofie of parrying w receiving the thrufts of horns fimilar to his own, 
and have therefore been formed for the purpofe of combating other 
flags for the cxclulive poflefiion of the females j who are obferved, 
like the ladies in the times of chivalry, to attend the car of the 
vnftor. 

The birds, which do not carry food to their young, and dA not 
therefore marry, are armed with fpurs for the purpofe of fighting for 
the cxclulive polfeffiou of the females, as cocks and quails. It is cer- 
tain that tliefe weapons are not provided for their defence againft other 
adverfaries, becaufe the females of thefc fpccies are without this ar- 
mour. The final caufe of this conteft amongft the males feems to be, 
that the ftrongeft and moft active animal fhould propagate the fpccies, 
which fliould thence become improved. 

Another great want confifts in the'means of procuring food, which 
has divcrfified the forms of all fpccies of animals. Thus the nofe of 
the fwine has become* hard for the purpofe of ’turning up the foil in 
fearch of infects and of roots. The trunk of the elephant is an elonga- 
tion of the nolc for the purpofe of pulling down tlac branches offices 
for his food, and for taking up water without bending his knees. 
Ilea ft s of prey have acquired ftrong jaws or talons. Cattle luve^ac- 
qu’ucd a rough tongue and a rough palate to pull otf'the blades of grais, 
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as cows anil lTieep. Some birds have acquired harder beaks to crack 
nuts, as the parrot. Others have acquired beaks adapted to break the 
hauler heeds, as fpnriojvs. Others for flic hotter feeds of flowers, or 
the buds of trees, as the finches. Other birds have acquired loop 
beaks to penetrate the moiftcr toils in lcarch oh infeeds or roots, as 
woodcocks ; and others broad ones to filtrate the water of lakes, and 
to retain aquatic infects. All w Inch teem to have been gradually pro- 
duced during many generations by the perpetual endeavouf of the crea- 
tures to lupply the want of food, and to have been delivered to -their 
pofterity with conftant improvement of them for the purpofes re- 
quired. 

The third great want amongft animals is that of.fecurity, which 
iccms much to have cKvciTified the forms of their bodies and the colour 
of them ; thefe confift in the jneans of clcaping other animals more 
powerful than themfelves. Hence fome animals have acquired wings 
in dead of legs, 'as the fmallcr birds, for the purpofe of cfcapc. Others 
great" ength of fin, or of membrane, as the flying fifh, and the bat. 
Others great fvviftnefs of foot, as the hare. Others have acquired 
hard or armed (hells, as the tortoife and the echinus marinus. 

Mr. Ofbcck, a pupil of Linnaeus, mentions the American frogfi fh, 
Lophius Hiftrio, which inhabits the large floating iflandsof fea-weed 
about the Cape of Good Hope, and has fulcra refembling leaves, that 
the fifties of prey may miftake it for the fea-weed, which it inhabits.. 
Voyage to China, p. 1 13. 

The contrivances for the putpofes of fecurity* extend even to ve- 
getables, a$ is fecn in the wonderful and various means or their con- 
ccaling or defending their honey from infects, and their feeds from 
birds. On the* other hand fwiftneft of wing has been acquired by 
hawks and lwallow's to purfue their prey ; and a probofeis of admirable 
ftruclurc has been acquired by the bee, the moth, and the humming 
birdj for the purpole of plundering the ne&arics of flowers. All 
• which 
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which lcem to have been termed by the original living filament, ex- 
erted into a el' ion by the neceflltics of the creatures, which poflei's 
them, and on which their exigence depends. 

Ifi'nm thus meditating on the great fimilarity of the ftrudurcof the 
warm-blooded .mimals, and at the fame time of the gieat changes they 
undergo both before and after their nativity ; and by conlidering in 
how minute a 'portion of time many of the changes of animals above 
described have been produced ; would it be too bold to imagine, that 
in the great length of time, fincc tiie earth began, to exifl, perhaps 
nlillion-. of ages before the commencement of the hillory of mankind, 
would it he too bold to imagine, that all warm-blooded animals have 
a rile n from one living filament, which the gueat First Cau.uc 
endued with animality, with the power of acquiring new parts, at- 
tended whth new propenfities, directed by irritations, fenlations, vo- 
litions, and aflociations ; and thus poflefiing the faculty of continuing 
to improve by its own inherent activity, and of delivering down 
thofe improvements by generation to its poflerity, world without 
end ! 

Sixthly, The c.old-blooded ^flimals, as the fifh-tribes, which arc 
furnifhed with but one ventricle of the heart, *and with gills inftcad 
of lungs, and with fins iuftead of feet or wings, bear a great fimila- 
rity to each other; but they differ, neverthelefs, fo much in their 
"eneral ftrutflure from the warm-blooded animals, that it may not 

•Ti 

lcem probable at firft view, that the fame living filament could have 
<nven otiefm to this kingdom of animals, as to the former. Yet are 
there fome creatures, which unite or partake of both t!>cfc orders of 
animation, as the whales and leals ; and moTe particularly the frog, 
who changes from an aquatic rfnimal furnifhed. with gills to an aerial 
one furnifhed with lungs. * \ 

The numerous tribes of infefts without wings, from the fpXlcr to 
the fcorpion, from the flea to the lobfter; or with wings, from the 
-mat amt thg ant to the wafp and the dragon-fly, differ fo totally from 
° t each. 
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each other, ami from the red-blooded dalles above deferibed, both in 
the forms of their bodies, and their modes of life ; betides the orgafi 
of fenfe, which they feem to poflefs in their antennae or horns, to 
which it has been thought by fome naturalifts, that other creatures 
have nothing fimiiar j that it can fcarcely be iuppofed that this na- 
tion of animals could have been produced by the fame kind of living 
filament, as the red-blooded clalfcs above mentioned. * And yet the 
changes which many of them undergo in their early flatfi to that of 
their maturity, are as different, as one animal can be from another. 
As thofe of the gnat, which paffes his early llate in water, and then 
ilretching out his new wings, and expanding his new lungs, rifes in 
the air; as of the caterpillar, and bee-nymph, which feed on ve- 
getable leaves or farina,* and at length burlling from their fclf-formed 
graves, become beautiful winged inhabitants of the Ikies, ’journey- 
ing from flower to flower, and nouriflied by the ambrolial food of 
honey. 

There is Hill another clafs of animals, which are termed vermes 
by Linnaeus, which are without feet, or brain, and are hermaphro- 
dites, as worms, leeches, fnails, f|$fll-filh, coralline infeds, and 
fponges; which poflels the limpid! flrudure of all animals, and ap- 
pear totally different from thofe already deferibed. The fimplicity 
of their llrudurc, however, can afford no argument again!! their 
having been produced from a living filament as above contended. 

Lai! of all the various tribes of vegetables are to be enumerated 
among!! the inferior orders of animals. Of thefc? the anthers and 
fligmas have already been Ihewn to polfefs fome organs of lenfe, to be 
nourilhed by honey, and to have the power of generation like infedts, 
and have thence ‘been, announced among!! the animal kingdom in 
Soft. and to thfefe rriul! be added the buds and bulbs which con- 

llitute-the viviparous offspring of vegetation. The former I luppofe 
:o be beholden to a Angle living filament for their feminal or amato- 
iial procreation; and the latter to the fame caufe for thqir lateral or 

branching 
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branching generation, which they polfefs in common with the poly- 

fAis, ticnia, and volvox ; and the fimplicity of which is an argument 

in favour >* the limilaritv of its caufe. 

•* • • 

Line fuppofes, in the Introduction to his Natural Orders, that 
very tew . cgctables were at firft created, and that their numbers 
were iti^.e.ifcd by their intermarriages, and adds, fuadent hicc Crea- 
toi is leges a fimpiicibus ad compofita. Many other changes feem to 
have arilen* in them by their perpetual conteft for light and air above 
ground, and for food or moifturc beneath the foil. As noted in Bo- 
tanic Garden, Part II. Note on Cufcuta. Other changes of vege- 
tables from climate, or other caufes, are remarked in the Note on 
Curcuma in the fame work. From thefe one might be led to ima- 
gine, that each plant at firft con lifted of a fiftgle bulb or flower to 
each root, as the gentianella and dai(y; and that in the conteft for air 
and light new buds grew on the old decaying flower ftem, {hooting 
down their elongated roots to. the ground, and that ill procefs of ages 
tall trees were thus formed, and an individual bulb became a.fwann 
of vegetables. Other plants, which in this conteft for light and air 
were too {lender to rife by thci&jown ftrength, learned by degrees to 
adhere to their neighbours, either by putting forth roots like the ivy, 
or by tendrils like the vine, or by fpiral contortions like the honey- 
luckle; or by growing upon them like the mifleto, and taking nou- 
rifhmcnt from their ‘barks ; of by only lodging or adhering on them, 
and deriving nourifhment from the air, as tillandlia. 

Shall wc then fjy that the vegetable living filament was originally 
different from that of each tribe of animals above delcribed ? And that 
the productive living filament of each of thof« tribes was different ori- 
ginally from the other ? Or, as the earth and/ ocean were probably 
peopled with vegetable productions long before .the cxiftence' of ani- 
mals; and many families of "thefe animals long before other faWlies 
of them, ftiall wc conjecture that one and the fame kind of living 
filaments is and has been the caufc of all organic, life i ' 


This 
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This idea of the gradual formation and improvement of the animal 
woi Id accords with the obfervations of fame modern philofophei-s, 
w ho have luppofed that the continent of America has been railed out 
of the ocean at a later period of time than the other thuc (punters of 
the globe, which they deduce from the greater comparative heights 
of its mountains, and the confequent greater coldncls of its refpective 
climates, and from the lefs llze and ftrength of its Animals, as the 
ty get s and allcgators compared with thole of Alia or Africa. And 
laAlv, from the lefs progrels in the improvements of the mind of its 
inhabitants in refpect to voluntary cxcitions. 

This idea of the gradual formation and improvement of the animal 
world feems not to have been unknown to the ancient philolophers. 
Plato having probably* obferved the reciprocal generation of inferior 
animals, as l'nails and worms, was of opinion, that mankind with all 
other animals were originally hermaphrodites during the infancy of 
the world, and'were in procefs of time feparated into male and female. 
The k realfs and teats of all male quadrupeds, to which no ule can 
be now aligned, adds perhaps fome (hadow of probability to this opi- 
nion. Linnmus excepts the horfe from the male quadrupeds, who 
have teats; which might have (hewn' the earlier origin of his ex- 
iflencc; but Mr. J. Hunter aflerts, that he has difeovered the vtf- 
tigesof them on his (heath, and has at the fame time enriched natural 
hiflory with a very curious fadt concerning the’ male pigc< ;i ; at the 
time of hatching the eggs both the mule and female pigeon undergo 
a great change in their crops; w.hich thicken ani\ become coirugatcd, 
and fee retell kind of milky fluid, which coagulates, and with which 
alone they for a few days feed their young, and* alter wards feed them 
with this coagulated 'fluid mixed with other food. How this idem- 
ble' tbfc breads of female quadrupeds after the produdliou of their 
youi/g! and how extraordinary, that the male fliould at this time 
uivd milk as well as the female! See Botanic Gaiden, Part II. Note 
©a Ourcuma. 
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The la Air. Da v ul Hume, in Ins pofthumous work.., places the.* 
powers ot' generation much above thole of out boa lie il rc.ilon ; aikl 
adds, t'hat nralon can only make a machine, as a clock or a lino, bin 
the power of genuation makes the maker of the machine; anil pro- 
bably from hav ng oblervcd, that the grcatell jui t .of the cai th -has 
been* formed out of organic recrements ; as the immenie beds of lime- 
ito ne, chalk, liuible, horn the lhcllo of tifli ; and the extend vc pro- 
\incer. of el ly, landmme, ironflone, coals, fiom decompiled ve- 
getables ; ail winch have been liiil produced by generation, or by the 
fecretions of organic life ; lie concludes that the world itfclf might 
have been generated, rather than cieated ; that is, it might have been 
gradually produced from veiy fmall beginnings, increafing bv the ac- 
tivity of its inherent principles, rallies than by a fudden evolution of 
the whole by the Almighty flic. — What a magnificent idea of the iu- 
bnite [lower of J iik Great Architect ! Tiik Cause of Causes ! 

Parent ok Parents! Ens Entium ! 

» 


E'or if we may compare infinities, it would feern to require a 
greater infinity of power to caule the caufcs of effects, than to caule 
the effects thcmfclvcs. Tliis idea is analogous to the improving ex- 
cellence obferuablc in every part of the creation.; luch as in the pro- 
greffive increafe of the folid or habitable parts of the earth from water ; 
and in the progieflive increafe of the wildom and lrappineis of its in- 
habitants ; and is cohfonant to the idea of our prefent lituation being 
a date of probation, which by. our exertions we may improve, and are 
coniequenllv rclpoufible for our aflions. 


\ r . l. The efficient caule of the various colour, 
bird-., an 1 o! the aii .’ml feather-. < .1 animal', A a 
that i t hall h:g t . :u! i oduee it in this pli.e. jlie cc 
animals, feem adapt d to iiuii pinnule.. ot conceb*ng f : 
to avoid danger, or to foiing upon G t i r prey. ' I 'i i • : * 
wild cat, and loop ’.rd,‘ are t(> lular.i as to rdi sit.io 
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gi omul, or the green hedges, which they frequent; a n d moths and 
butterflies arc: coloured like t he flowers which they rob of their honey. 
Many mliancc; are mentioned of this kind in Botanic Garden, p. 2. 
Note on Ruhia. 

d'hc fe colours have, however, in fome 'inftanecs another ufe, as 
the black diverging area from the eyes of the hvan; which, as his 

c\ cs are placed lets prominent than thole of other birds, for the rcr. 

* 

venience of putting down his head under water, prevents the rays ot 
light from being reflected into his eye, and thus dazzling his fight, 
both in air and beneath the water; which mu ft have happened, if 
that furfacehad been white like the reft of his feathers. 

There is a (till more wonderful thing concerning thefe colours 
adapted to the purpofe of concealment ; which is, that the eggs of 
birds are lo coloured as to referable the colour of the adjacent objects 
and their interfticcs. The eggs of hedge-birds are grrenifh with dark 
lpots; thole of crows and magpies, which are fiecn from beneath 
through wicker nefts, are white with dark fpots ; and thofc of larks 
and partridges are ruflct or brown, like their nefts or filiations. 

A thing ftill more aftonifhing is, that many animals in countries 
covered with fiiow become white in winter, and are? laid to change 
their colour again in the warmer months, as bears, hares, and par- 
tridges. Our domeflicated animals lofe their , natural colours, and 
break into great variety, as horfes, dogs, pigeons. The final caufe 
of thefe colours is cafily undcrflood, as they lerve feme purpofes of 
the animal, but the efficient caufc would feem iilmoft beyond con- 
jee fu re. 

Kii ft, the choroid .coat of the eye, on which the femitranfparcnt 
retina is expanded, is'of different colour in different animals ; in thofe 
whictf feed on grafs it is green ; from hence tliere would appear fomc 
coiq/!cxion between the colour of the choroid coat and of that con- 
ilan tl J painted on the retina by the green grafs. Now, when the 
ground becomes covered with fnow, it would feem, that that action 

of 
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of the retina, which is called whilenefs, being conflantly excited in 
the eye, may be gradually imitated by the extremities of the nerves 
of touch, or fete mucofum of the lkin. And if it be fujipoled, that 
the action of the retina in producing the perception ot any colour con- 
fifts in fo difpofing its owrt fibres or furface, as to reflect thole colour- 
ed rays only, and tranlinit the others like foap- bubbles ; then that 
■pjM: of the retina, which gives us the perception of inow, mull at 
that time be white; and that which gives us the perception of grafs, 
mul? be screen. 

" 3 'hcn if by the laws of imitation, as explained in Section XII. 3.$. 
and XXXIX. 6. the extremities of the nerves of touch in the rctc 
mucofum be induced into fimilar action, the fkm or feathers, or hair, 
may in like manner fo difpofc their extreme fibres, as to reflect white ; 
for it is evident, that all thcle parts were originally obedient to irrita- 
tive motions during their growth, and probably continue to be fo ; 
that thole irritative motions are not liable in a healthy Hate to be fuc- 
cccded by fcnlation ; which however is no uncommon thing id their 
difealed Hate, or in their infant (late, as in plica polonica, and in very 
young pen-feathers, which are Hill full of blood. 

It was (hewn in Section XV. on the Production of Ideas, that the 
moving organ of ienfc in fume circumftances refcmbled the object 
which produced that. motion. Hence it may be conceived, that the 
rete mucofum, which is the extremity of the nerves of touch, may 
by imitating the motions of the retina become coloured. Ami thus, 
like the fable of the* camelion, all animals may pollcls a tendency to 
be coloured fume what like the colours they moll frequently inlpciFl, 
and finally, that colours may be thus given to .the cgg-ljiell by the 
imagination of the female parent; which (hclHs previoufly a mucous 
membrane, induct! w it h 11 i nability, without wlnehjt could not cir- 
circulate its fluids, and increafe in its bulk. Nor is this more wojyter- 
ful than that a iingle idea of imagination (houhl in an inllant colour 
the wliole lurfacc of the body of a bright kailc’t, as in the blulh of 

3 U ’ (hairy:. 
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fliame, though by a v,ry cii-lbrcnt: proccf-. Ik this intricate fubjcc.t 
nothing but Ionic analogical eonhidurcs can be hail, which mav liow- 
t \ ci lean to futui c iLwpverk out certain it 1 .> that both the change 
<'t tuc colom of annual 1 to white ni t; ' 1 winters ot lnowy coun- 
tries, and the fpots on buds car,.-., mull h.lvc Ionic efficient caufe ; 
lince the uniloimify of their jireducli.m ll.c’.vi it cannot arile from a 
fottuitous concurrence of cu cum I lances ; <md how is this cfh '■ ic: ‘ 
caule to be detected, or explained, but iiom its analogy to other 
animal facts ? 


2 . 1 he nutriment fupplied by the female parent in visiparoito atii- 
mals to their young progeny may be divided into three kinds, cone- 
Ipoiuling with the age ot the new creature. 1. The' nutriment con • 
tained in the ovum as prcvioufly prepared for the embryon in the 
ovary. 2. The liquor amnii prepared for the fetus in the uterus, 
and in which it fwims ; and laftlv, the milk prepared in the pofloral 
glands for the new born-child. There is rcafon to conclude that va- 
riety 6i changes may be produced in the new animal from all tlufe 
lourccs of nutriment, hut paiticularly from the fird of them. 

1 lie organs of digcflion and of fanguification in adults, and after- 
wards thole of fecrctlon, prepare or leparate the particles proper for 
nourifhnicnt from other combinations of matter, or recombine them 
into new kinds of matter, proper to excite into .adtion the filaments 
\\ hicli ablorb or attract them by animal appetency. In this procei-. 
we mud attend not only to the action "of the living filament which 
receives a nutritive particle to its'bofom, but alfo to the kind of par- 
ticle, in rcfpcdl to form, or lize, or colour, or hardneis, which n 
thus prcvioufly prepared for it by digedion, fanguification, and lucre - 
tion. Now as the fird filament of entity cannot be furnifhed with 
the preparative organs above nit ntioned, the nutritive particles, which 
are /t lull to he received by it, are prepared by the mother; and de- 
polited in the ovum ready for its reception. Thefc nutritive particles 
mud be luppofed to differ in feme refpedts, when thus prepared by 
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difilrcut animal?. They may diiier in fize, folidity, colour, and foun ; 
and vet, may he fufliciently congenial to the living filament, to which 
they are applied, as to excite its activity by tlieir flimulus, and its 
'aiiim .,1 appetency to receive them, and to combine them with iticlt 
into organization. * • 

l’y thi> lirfl nutriment thus prepaied for the embryon is not meant 
t+wHicpior ammi, w hudi is produced afterwards, near the larger exte- 
rior parts of tile w hitc-oi the egg; l/ut the fluid prepared, I fuppole, 
oi the o\ iiv it \:v iparous animals, and that which immediately iur- 
n Kinds the cn-at; icula of an impregnated egg, and is vilible to the eve 
in .1 boil, d one. 

rh'w tln io ultimate pai tides of animal matter prepaicd by the 
g! r ; 1 1 : ■> ,'i rb • mother may be luppofed to rcfemblc the lirmlar ultimate 
paitiele., v. iu' h were prepared for hcis own nourifhmcnt ; that is, to 
the ultimate particles of which her own organization conlills. And. 
that hence when thefe become •combined with a new embryon, which 
in its cailyflate is not furni Hied with llomach, or glands, tef alter 
them; that new' embryon will bear feme refctnblancc to the 
mother. 

This teems to be the origin of the coinpouhd forms of mules, 
which evidently partake of both parent-, but principally of the 
male patent. Jn tin,-, production of chimeras the anticnts teem to 
have iuduigi d rlieir fancies, whence the tpliinxes, griffins, dragons, 
centaurs, and miuutauiw, which arc vanilhed from modern crc- 
dulitv. 

It would teem, that in thefe unnatural conjunct ions,’ when the 
nutriment depofited by the female was to ill adapted to ttiimilatc the 
Uvim r filament deiivcd from the* male into a ft ion, and to be received, 

‘T 9 1 

or embraced by it, ..n 1 combined with it into organization, as not to 
produce the organs nccdlary to file, a-> the brain, or heart, 01 ^fto- 
mach, that no mule was produced. Where all th- parts nc< ■ kay to 
life in thefe compound animals were formed iuhlciently ported:, ex- 
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cept the parts of generation, thofe animals were produced wliich are 
now called mules. 

The formation of the organs of fexual generation, in'contradiftinc- 
tion to that by lateral buds, in vegetables, and in fome animals, as 
the polypus, the tamia, and the volvox, ll'ems the chef d’ueuvrc, the 
mafter-piecc of nature ; as appears from many flying infedts, as in 
moths and butterflies, who feem to undergo a general change of their 
forms folcly for the purpofe of fexual reproduction, ancl in all other 
animals this organ is not complete till the maturity of the creature. 
Whence it happens that, in the copulation of animals of diifercnt 
fpecies, the parts necelfary to life are frequently completely formed ; 
but thofe for the purpofe of generation are defcdtivfc, as requiring a 
nicer organization ; or more exaCt coincidence of the "particles of nu- 
triment to the irritabilities or appetencies of the original living fila- 
ment. Whereas thofe mules, where all the parts qould be perfectly 
formed, may have been produced in early periods of time, and may 
luve'addcd to the numbers of our various fpecies of animals, as before 
obferved. 

As this production of mules is a confiant effeCl from the conjunc- 
tion of different fpecies of animals, thofe between the horl’c and the 
female afs always rcfcmbling the horfe more than the alo ; and thofe, 
on the contrary, between the male als and the marc, always relcm- 
bling the afs more than the marc ; it cannot be alcrihcd to the ima- 
gination of the male animal which cannot be fuppoied to operate lo 
uniformly ; but to the form of’ the firfl nutritive particles, and to 
their peculiar flimulua exciting the living filament to klect and com- 
bine them with itfelf. ‘ There is a limilar uniformity of effeCi in re- 
fpeft to the coldur of the progeny produced between a white man, 
and a black woman’, which, if I am well informed, is always of the 
mulatto kind, or a mixture of the two ; which may perhaps he im- 
puted to the peculiar form of the particles of nutriment lupplied to the 
embryon by the mother at thecaily period of its cxiflencc, and their 
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peculiar flimulus ; as this clfcdl, like tint of the mule progeny above 
malted of, is uniform and conliiluit, and cannot therefore be aferibed 
to the imagination of either of the parents. , 

• I)i. Thunberg oblervcs, in Iiis Journey to the Cape ot Good Hope, 
that there are fome families, which have dcfccuded tram blacks in the 
female line for three geneutions. The firft generation proceeding 
ficojai an European, who married a tavvnv Have, remains tawny, but 
approaches to a white- complexion ; .but the children of the third ge- 
neration, mixed with Europeans, become quite white, and are often 
remarkably beautiful. V. i. p. 112. 

When the embryon has produced a placenta, and turmfbed ltlelf 
with vellcls for feledion or nutritious particles, and for oxygenation 
of them, no m eat change in its form or colour* is likely to be pro- 
duced by the particles of fuftenance it- now takes from the fluid, in 
winch it is immerfed ; bccaule it has now acquired organs to alter or 
nc\y combine them. Hence it -continues to grow, whctiiei Jus fluid, 
J- hicli it fwims, be formed by the uterus or by any other cavity of 
the bodv, as in extra-uterine geftation; and which would feem to 
be produced bv the-ftimulus of the fetus on the fnles ot the cavity, 
where it is found, as mentioned before. And thirdly, tncic n> itill 
EE r eafon to exped any unnatural change to happen to the child after 
its I i r th from the difference of the milk it now takes , becaufe it has 
icquiucJ a ftomach, and lungs, and glands, of fufiicient power to 
liecompoio and recombine the milk ; and thus to prt-par • from it the 
various kind, of nutritious particles, which the appetencies of the va- 
nous iibnlo or nerves may require. 

From all this leafoning I would conclude, th'at. though tjie imagi- 
nation of the female may be fuppofed to ailed the emu \ on by pro- 
ducing a difference m its early nutriment ; yet that v° hich power 
can ailed it after it has^ obtained a placenta, and other 01 ram ; wl-.ich 
may lelccl or change the food, which is nrciented to it enrer *n the 
li-mor amnii, or ill the milk. Now as the egg.* in pullets, like the 

k r 1 


4 



S-° 


GENERATION. 


Sect. XXXIX. 6. 


feeds in vegetables, are produced gradually, long before they aie im- 
pregnated, it docs not appear how any Hidden effect of imagination of 
the mother at the tirpe of impregnation can produce ai'iy conlidoa'ole 
change in the nutriment already thus laid up lor the expected or die. 
fired embryon.. And that hence any changes of the embryon, except 
thole uniform ones in the production of mules and mulattoes, moie 
probably depend on the imagination of the male parent. At theJjme 
time it feems mamfeft, that tho(e mon Arons births, which con lift. in 
feme deficiencies only, or fiome redundancies of parts, originate liom 
the deficiency or redundance of the fir ft nutriment prepared in the 
ovary, or in the part of the egg immediately lurrounding the cicatri- 
cula, as deferibed above ; and which continues fome time to excite the 
ill'll living filament into aft ion, after the fimple animal is completed; 
or ceafes to excite it, before the complete form is accompli! bed. The 
former of thefe circum fiances is evinced by the eggs with double 
yolks, which frequently happen to. our domefticatcd poultry, and 
which, I believe, arc fo formed before impregnation, but which would 
be well worth attending to, both before and after impregnation ; as 
it is probable, fomething valuable on this ftubjeft might he learnt from 
them. The latter" circumftancc, or that of deficiency of onginal nu- 
triment, may be deduced horn reverie analogy. 

There are, howiver, other kinds of monflrous butO', winch no - 
tiler depend on deficiency of parts, or lupcrnumei ary ; o n me 

ow ing to the conjunction ol anunals or different fpccieo ; nut which 
appear to be new conformations, or new dilpulitrorio ol paito m rclj'.cel 
to each other, and which, like the variation of cuiouro and for, ns ol 
our domefticatcd aniifials, and probably the lcxual puts ol all annual', 
m.iv depend o;‘i the • imaginalion of the male parent, winch v c now 
i u.nc to confider. * 

VI. i. The nice actions of the extremities of our v u ;ua.> glands 
are exhibited in their various productions, which are l.chcvcd to be 
ma'lc by the gland* and not previoully to cxill Mb Inch in the blood. 

TIiud 
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Thus the stand?, which conllitutc the liver, make bile; thole of the 
flbmarh make gaflric acid; thole beneath the jaw, laliva ; thole of 
the ears, ear-wax ; and the like. Every kinc^ot gland mult poflels a 
peculiar ij ritability, and probably a fallibility, at the early Hate of its 
exigence ; and mult be fnrnifhed with a nerve of l'cijfe, or of motion, 
to perceive, and to Iclcdt, and to combine the particles, which com- 
—j.We t lie fluid it lccretes. And this nerve of lenic which perceives 
the different articles .which compole the blood, mult at lead be con- 
ceived to be as line and lubtile an oigan, as the optic or auditory nerve, 
which perceive light or found. Sec Soft. XIV. 9 . 

Hut in nothing is this nice a£lion of the extremities of the blood- 
veflcls fb wonderful, as in the production of contagious matter. A 
fmall drop of variolous contagion diflu led in the blood, or perhaps only 
by being* inlerted beneath the cuticle, after a time, (as about a quar- 
ter of a lunation,) excites the extreme vcfl’cls of the lkin into certain 
motions, which produce a fimilar contagious material,* filling with it 
a thouland puftules. .So that by irritation, or by fenlation in«conie- 
quence of irritation, or by aflociation of motions, a material is formed 
by the extremities of certain cutaneous vcflels, exactly fimilar to the 
Simulating material, which caufed the irritation, or confcquent fen- 
lation, or aflociation. 

Many glands of the body have their motions, and in confcquencc 
their lecreted fluids, afToStcd by pleafurable or painful ideas, lince they 
are in many inflances influenced by lenlitiveaflociations, as well as by 
the irritations of tile particles of the’paffing blood. Thus the idea of 
meat, excited in the minds of hungry dogs, by their fen lc of vilion, 
or of fmell, increafes the difeharge of laliva, both in quantity and vif- 
cidiry ; as is feen in its hanging down in threads fr&ni their mouths, 
as they flaud round a dinner-table. The fenliitions of plea lure, or of 
pain, of peculiar kinds, excite in the fame manner a great dilcharge of 
tears ; which appear alio to be more laliue at t he time of their fecre- 
tion, from their inflaming the eyes and eye-lid*. The palencls from 
Von. I. 3 X fear. 
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fear, and the blufli of fhamc, and of joy, arc other inftancca of the 
ettlcts of painful, or pleafurable fenlations, on the extremities of the 
aiUiiil fyftcrn. • . 

It is probable, that the pleafurable lenfation < xvited in the Itomnch 
hv food, as well *as its in it at 1011 , contributes to excite into action tie 
guftric glands, and to produce a greater Iccrction of tlieii fluids. 'I he 
lame probably occurs in the lecretion of bile ; that is, that the pit..! ''tri- 
able lcnlation excited in the flomauh, affctAs this 'Iccrction bv lenlitivc 
aflbeiation, as well as by iriitative aflociation. 

And l.iftly it would leem, that all the glands in the body have their 
iccrctcd fluids affected, in quantity and quality, by the pleafurable or 
painful fenlations, which produce or accompany t'hole fecrctions. 
And that the pleaful able fenlations ariflng from thelc lecretious may 
conllitutc the unnamed plealure of exigence, which is co'ntrary to 
what is meant by taedium vitae, or ennui; and by which we fomc- 
times feel (Mu lei ves happy, without Ixing able to aferibe it to uiv 
mental caule, as after an agreeable meal, or in the beginning of in- 
toxication. 

Now' it would appear, that no fecretion or excretion of fluid is at- 
tended with lb much 'agreeable lenfation, as that of the lemeii; and 
it would thence follow, that the glands, which perfonr. thi.> Iccrction, 
arc more hktlv to be much affected by their catenations wifh pliafur- 
able lei 1 1 .it ion s. This circumftance is certain, that much more of this 
fluid is produced in a given time, when the object ot its exAulion is 
agreeable to the mind. 

2. A forceable argument, which (hews the neceflity of pleafurable 
lenfation to. copulation, is, that the a<ft cannot be performed without 
it ; it is. ealily interrupted by the pain of fear or bafhfulne^ ; and no 
eflorts of volition or of irritation can effect this ptocvls, except luch as 
induce pleafurable ideas or fenlations. See Soft. XXXIII. r. 1. 

A curious analogical circumftance attending hermaphrodite infebts, 
as faails and worms, Vtill further illuftrates this theory j if the liiail or 
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worm could have impregnated i tic If, there might have been a lining 
of a In-.-, - male appaiatu.,; but a.-. this is not io ordered by nature, hut 
c .lIi 1 i ... 1 1 an. I worm i , :p:ocallv receives ami, gives impregnation, it 
appear-:, that a pleaturable excitation feems alio to have been required. 

i jus w onde; tul circrmllsncc ot many itilcdls l^ing hermaphro- 
dites, and at the lame time not having power to impregnate them- 
i h'es, i; attended to h_\ IV. Ln er, in Ins Kxcicitationcs Anatom, de 
J nmacibu-:, p. 145 ; who, amonglt many other final caules, which he 
adduces to account for it, adds, ut tarn triftibus ct frigidis animalibus 
iiiajoii cum voluptate peilieiatui '-cuus. 

There is, however, another final caufc, to wliich this circumflance 
maybe impute-d : it was obfci ved above, that vegetable buds and 
bulbs, which are produced without a mother, are alw a\ s exact rc- 
1'emblandcs of their parent ; as appoars in grafting rruit-tiees, and in 
the flower-bud^ of the dioiceou* plants, which are always of the fame 
fex on the fame tree; hence thofe hermaphrodite infect-., if thev 
could have produced young without a mother, would not hate been 
capable of that change or improvement, which is feen in all other 
animals, and in thole vegetables, which are procreated by the male 
embryon received and nouiilhcd by the female.* And it is hence pro- 
bable, that if vegetables could only have been produced by buds and 
bulbs, and not by fcxual generation, that there would not at this time 
have cxifted one thoulandth part of their pro lent number of f pi civs; 
wliich have probably been origin illy mule-pi oduChon.s ; nor could 
any kind of improvement or change have happened to them, except 

hv the difference of loil or climate. 

* P . • 

3. 1 conclude, that the imagination of the male at the. time of co- 
pulation, or at the time of the fccrction of the leif.cn, may. lo aif ct 
tliis fccrction by imitative or fenfitivc allocution, as pklcnbed in No. 
5. 1. of tins feel ion, as to caufc the production of’ fimdaury of form 
and of features, w uh the diftinction of fex ; as the oiotsousof the cl s 1 1 - 
Jcl of the rurncr imitate or corrcfpoml witn thole of the ideas ot the 
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nr tifr. It is not here to be underftood, that the firft living fibre, 
whi h is to to i m an animal, is produced with any fmiilarity of form 
tn the future animal;, hut with propenfities, or appetences, which 
fball produce by accretion of parts the fimilai it y of form, feature, or 
K'\', correl ponding to the imagination of the father. 

Our ideas are movements of the nerves of icnfc, as of the optic 
nerte in rccolkdting vifiblc ideas, fuppofc of a ti Lingular piece'-ofi- 
ivory. The fine moving fibres of the retina adt ivi a manner to which 
I give the name of white ; and this action is confined to a defined part 
of it ; to which figure I give the name of triangle. And it is a pre- 
ceding pleafurablc fenfation exifting in my mind, which oceafions me 
to produce this particular motion of the retina, when no triangle is 
prefent. Now' it is probable, that the acting fibres of the ultimate 
terminations of the fecreting apertures of the vefiels of the fefles, are 
as fine as thole of the retina ; and that they are liable to be thrown 

t * 

into that peculiar adtion, which marks- the lex of the fccreted cm- 
bryon,* by iympathy with the pleafurable motions of the nerves of 
vifiou or of touch ; that is, with certain ideas ot imagination. From 
hence it would appear, that the world has long been millaken in 
a fcribin <j; great power* to the imagination of the female.,' whereas from 
this account of it, the real power of imagination, in the add of gene- 
ration, bdoiuis loklv to the male. See Scdl. XIJ. 3. 5 

It nrav be objected to this theory, that a man may he fuppofed to 
have in his mind, the idea of the form' and features of the female, 
rather than his own, and therefore there fhould be a greater number 
of female birt’hs. On the contrary, the general idea of our own form 
occurs to every one altnoft perpetually, and is termed confciouliiels of 
our exigence, and thusrmay elk el, that the number of males lurpafies 
that of females., See Seel. XV. 3. 4. and Will. 13. And what 
further confirms this idea is, that the male children molt frequently 
reiemble the father in form, or feature, as well as in lex ; and the fe- 
male moft frcquently'refemble the mother, in feature, and form, as 
well as in It::. 


It 
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It may again be objeded, if a female child fomctimes refembles the 
father, and a male child the mother, the ideas of the father, at the 
time of procreation, muff fuddcnly change frejm himfelf to the mo- 
• ther, at the very infhmt, when the embryon is l'ccrctcd or formed. 
This difficulty e cafes when we confider, that it is as»ealy to fuim'au 
idea of feminine features with male organs of reproduction, or of male 
■*f cat'll res with female ones, as the contrary ; as we conceive the idea 
of a fphinx or mermaid as ealily and as diliindly as of a woman. 
Add to this, that at the time of procreation the idea of the male or- 
njuis, and nt the female features, are often both excited at the fame 
time, by cont..d, or by vilion. 

I pi •” f *u-i, is the lex of the embryon produced bv accident ? 
Certainly w h.-tever is produced has a caule ; l*ut when this caule is 
too minute foi our comprehciifion, the c ffc cl is faid in common lan- 
guage to happen by chance, a.-. 1.1 thiowing a certain number on dice. 
Now- w liar caufe can occafion diy produce the male or female charac- 
ter o f the embryon, but the peculiar actions of thole glands, Which 
form the cmhiyon ? And what can influence or govern thefe adions 
of the gland, but *i'.s alfociations or catenations with other fenfitive 
motions? Nor*is thismoie extraordinary, than ‘that the catenations 
of irritative motions with the apparent vibrations of objeds at lea 
ftjould prodm c fiekuefs of the ftomach ; or that a naul'eous ftory 
flaould occafion vomiting. 

4, A11 a> • Mi. icnt, which evinces the effed of imagination on the 
f ir tt rudiment of the embryon, may’be deduced from the production 
oj'i'om; pec f hat monfters. Such, for inftance, as thole Which have 
;wo heads joined to one body, end thole which’ h^ve two bodies joined 
to one head ; of which frequent examples occuramoiigil oui domefti- 
cated quadrupeds, and poultry. It is ablurd to fuppofe, that luch 
forms could exift in primordial germs, as explained in No. IV. 4. of 
this fedion. Not is it poffible, that fuch deformities could be pro- 
duccd by the growth of two embryons, or iivii'g filaments ; which 
3 (houl,d 
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ffiould afterwards adhere together ; as the head and tail part of differ- 
ent polypi arc laid to Ho (Blumenbach on Generation, Cadel, i. on- 
don) ; lince in that c;jfc one cmhryon, or living filament, muft have 
begun to form one part fir ft, and the other another part fnlh i.'er 
fuel) monflrous,. conformations become lefs difficult to comprehend, 
when they are confidered as an effect of the imagination, as before 
explained, on the living filament at the time of its lecrction; an ' th. ri 
liich duplicature of limbs were produced by accretion of new pails, 
in confequence of propenfities, or animal appetencies thus acquired 
from the male parent. 

For affiance, 1 can conceive, if a turkey-cock fiio.ild Echo’- i rd • 
bit, or a frog, at the time of procreation, that it might h-p . .1, th g 
a foicible or even a pleafurable idea of the form of a quadr-med m ; ht 
fo occupy his imagination, as to caufe a tendency in the nakcot fila- 
ment to rdemble fuch a form, by the appofition of .a duplicature of 
limbs. Experiments on the production of mules and monitors would 
be worthy the attention of a Spallanzani, and might tb:ow much 
light upon this fubject, which at piefent mint be explained bv con- 
jectural analogies. 

The wonderful eft eft of imagination, both in the-, mile and female 
parent, is (hewn in the production of a kind of milk in the crops 
both of the male and female pigco.is after fhc,ki;fh of their voting, 
as ohhrved by Mr. Hunter, and mentioned before. To this fh. mid 
be added, that there are fome iiffiances of men havin' 1 - h.d mdk jr- 
creted in their breads, and who have given fuck to cbildicn, as re- 
corded by Mr. Billion. This cttcdl of imagination, of both the mile 
and female parent, leems to h tve been attended to in verv eai lv times ; 
Jacob is (aid not' only to have placed rot’s of trees, in puit lrnppcd of 
their baik, lo as to appear (potted, but alio to have placed (potted 
lambs before the flocks, at the time of their copulation. Gcndis, 
Jiap. xxx. verle 40. 

5. In rclpuft to*- the imagination of the mother, it is difficult to 

comprehend. 
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comp it‘h c nil, liow this can produce any alteration in the fetus, tx- 
cej/t ly a.hciing the nuti uncut laid up tor its lull inception, as dc- 
lcnbed in NiA V. 2 . of this leclion, or by aliening the noui ilhmeiit 
.or oxygenation with which the lupplics it .iftcuards. Pcip<tu.ii 
anxiety may piobably aliect the lecrction ot the Ikjuoj- amnn into the 
uterus, as it enfeebles the whole ivfleni ; and hidden tear is a to-queut 
(..auk- or nulcamagc; tor tear, contrary to jov, decreales for a time 
the action o’t the extremities of the ai tei ial ivllem ; hence tudden 

• j 

pa lent is iucccefis, and a thrinking or contraction of the m tills of the 
thin, and other membranes. Hy this ciieumllance, 1 imagine, the 
tu initiations ot ti e placental vellels arc detached from theii adhelions, 
or mlcrtii/iH. into the membrane of the utmio ; and the death ot the 
child fue needs, and conlecjuent milcarriage. * 

Of tlii' • I recoiled, a remarkable inljancc, which could he atcnbcel 
to no other caule, and which 1 (hall therefore relate in few words. 
A healthy young woman, abouj twenty years of age, Had been about 
ti\e months pregnant, and going down into her cellar to draw'. tome 
beer, was frighted by a feivant boy Halting up from behind the bar- 
rel, where he* had .concealed himtclf with eldign to ahum the maid- 
feivant, for whom he millook his miflrels. She*eame with difficulty 
up ftairs, began to flood immediately, and mifearrial in a lew hours. 
She has lincc borne fevcral children, nor ever had any tendency to 
milcarry of any of them. 

In relpeifb to the power of ‘the imagination of the male over the 
form, colour, and ffcx of the progeny, the following inflames have 
fallen under my obtervation, and may perhaps be found nut* very un- 
frequent, if they were more attended to. I hm acquainted with a 
mntleman, who has one child with dai k hair an el. eyes,* though his lady 
and himlelf have light hair and eyes ; and their other four children arc 
like their parents. On obferving this diflimilarity of one child to the 
others he allured me, that he believed it was his own imagination, that 

• produced 
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produced the difference ; and related to me the following ftory. He 
faid, that when his lady lay in of her third child, he t cam- attached 
to a daughter of one of his inferior tenants, and off • her a bribe for 
her favours in vain ; and afterwards a greater hi iff and v as equally 
unfucccfsful ; tjhat the form of this girl dwelt mn.h in hi> mind for 
fome weeks, and that the next child, which was the dark-r , M young 
lady above mentioned, was exceedingly like, in both rearm es^-aiu! 
colour, to the young woman who refuted his ;\d IreHes ' 

To this inftance I muff add, that I have km - v two families, in 
which, on account of an intailed effate in expectation, a male heir 
was moft eagerly defired by the father; and on the contrary, gill., 
were produced to the feventh in one, and to the ninth in another ; 
and then they had each of them a Ion. I conclude, that the great tie (ire 
of a male heir by the father produced rather a diiagreeable than an 
agreeable lenlation ; and that his ideas dwelt more on the fear of ge- 
nerating a female, than on the pleaffirable fenfations or ideas of his 
own .male form or organs at the time of copulation, or of the fecrctiou 
of the femen ; and that hence the idea of the female character was 
more prefent to his mind than that of the male. one ; till at length 
in dcfpair of generating a male thefe ideas cealed,* and thole of the 
male character prelidcd at the genial hour. 

y. Hence I conclude, that the a <ff of generation cannot exift with- 
out beiug accompanied with ideas, and that a man muff have at that 
time either a general idea of his own' male form, or of the form of 
his male organs ; or an idea of ‘the female form 1 , or of her organs; 
and that this marks the fex, and the peculiar rcfemolances of the 
child to either parent. 'From whence it would appear, that the phalli, 
which were hung round the necks 6f the Roman ladies, or worn in 
their hair, might have effefl in producing a greater proportion of 
male children ; and that the calipaedia, or art of begetting beautiful 
children, and of procreating either males or females, maybe taught 
* * "by 
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by affecting the imagination of the male-parent ; that is, by the fine 
extremities of the fcminal glands imitating the a&ions of the organs 
of ienfe either of fight 01 touch. But the manner of tfccompiifhing 
tliis cannot be unfolded with fufficient delicacy for the public eye ; 
but may be worth the attention of thofe, who are fewoufly interefired 
in the procreation of a male or female child. 


’ Recapitulation. 

VII. I. A certain quantity of nutritive particles are produced by 
the female parent before impregnation, which require no further di- 
geftion, fecretion, or oxygenation. Such are feen in the unimpreg- 
nated eggs of birds, and in the unimpregnated feed-veflcls of vege- 
tables. 

2. A living filament is produced by the male, which’ being inferted 
amidft thefe firft nutritive particles, is ftimulated into aftion by them ; 
and in confequcnce of this a£tion, fomc of the nutritive particles are 
embraced, and added to the original living .filament ; in the fame 
manner as common nutrition is performed in the adult animal. 

3. Then this new organization, or additional part, becomes ftimu- 
lated by the nutritive particles in its vicinity, and fenfation is now 
fuperadded to irritation ; and other particles are in confequcnce em- 
braced, and added to the living filament ; as is feen in the new gra- 
nulations of fleih in* ulcers. 

By the power of affociation, or by irritation, the paits already pro- 
duced continue their motions, and new ones are # added by fenfation, 
as above mentioned; and laftly By volition, which laft lcniorial power 
is proved to cxift in the fetus in its maturcr age, becaufe it has 
evidently periods of activity and of flecping; which iaft is another 
word for a temporary lufpenfion ol volition. 

The original living filament may be conceived to poftcls a power 
Vol. I. 3 Y of 
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of rrpulfing the particles applied to certain parts of it, as well as of 
embiucing others, which Simulate other parts of it ; as thefe powers 
t hit in diffident paitc of the mature animal ; thus the mouth of 
every gland embraces the part icies or fluid, which foils i t u appetency ; 
and its excretory dudr rcpullts thole particles, which aie dilugrceahlc 
to it. 

4. 'Thus the outline or miniature of the new animal is nrod Vcd 
gradually, but in no great length-of time; hecdufe the onginul nu- 
tritive paiticlcs require no previous prepaiation by digeflion, Itcrc- 
tion, and oxvgerution : but require limply the fc led ion and app. >fi- 
tion, which is performed by the living filament. Mr. JJlu nc.ihach 
fa vs, that he poflcfll* a human fetus of only live weeks oil, winch 
is the fize of a common hoc, and has all the features of the face, 
every finger, and every luc, complete ; and in which the* organs of 
geneiation aie.diftindlv ken. E. 76. In another fctu=, whofe head 
was not huger than a pea, the whole of the balls of the lki.ll well all 
its drcprellions, apertuiea, and proceflcs, were marked in the mo ft 
iharp and dill in id manner, though without any oflification. Ih. 

C. In fome cales by the nutriment originally depofited by the mo- 
ther the filament acquiies parts not exadily fimil;er‘to thofe of the 
lather, as in the production of mules and mulattocs. In other cafes, 
the deficiency of this original nutriment ca ufes deficiencies of the ex- 
treme pairs of the fetus, which are lafl: formed, as the fingers, toes, 
lips, hi other calcs, a duplicature of limbs are caufcd by the luper- 
abumlancc of this original nutritive fluid, as in the double yolks of 
cans, and the chickens from them with four legs and four wines. 
But the ju'odudlion of other mongers, as thole with two heads, or 
with parts placed in vvrong fituations, feems to artfe from the ima- 
gination of the, father being in fome manner imitated by the extreme 
vcflfels of the feminal glands ; as the colours of the fpots on eggs, and 
the qhange of the colour of the hair and feathers of animals by do- 
8 * mefticatiou, 
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Ji’d'icjtk M, may be rank'd in the lame manner b\ the mi ' .hut ion oh 
the moth; r. 

6. The living filament is a part of the father, and Ii .is theteiom 
contain propeniitivs, 01 appetencies, which belong to him; which 
may have been gradually .acquired duiuig a million of generations, 
even ii om the infancy of the habitable cailh; and which now pof. 
Iriks inch properties, as would render, by ihn appoihionwf nutiitiou; 
pait.cicS ike new fi-tu, cxaflly funilar to the father; as occurs in 

ft 

the buds and hull).; ol' vegetables, ai..*d in tin; polypi; ,, and t.ewia or 
tapc-woim. But as the ii rib nutriment is fuppli d by the mother, 
;u.d therefore rcfembles inch nutritive particle;, as have been uied for 
lur own nutriment or growth, the progeny take;. m pirt of the like- 
I J L JL 3 o( the mother. • 

Other funilarity of the excitability, or of the foim or the male p’~ 
rent, Inch a:, the bioad or narrow fhouldcis, or inch as conilitutc cer- 
tain hereditary difeafes, as fcjophula, cpileply , infinity, hive their 
oiigin produced in one or perhaps two generations ; as in the progeny 
of thole who drink much vinous fpirits ; and thole hereditary prou^n- 
lities ccal'e again, as I have obferved, if one or two lobu generations 
luccced ; otherwife the family becomes extiikl.* < 

This living filament from the fathei i.-. alio liible to have iu pro- 
penfities, or appetencies, altered at the time of it.-. prududion hv the 
imagination ol' the male paren.t ; the extremities of lIk. knnnal glands 
imitating the motions of the organs of ienle ; and thu-. tin. k>: oi the 
embrj on is produced ; which may be thus made a male or a female 
by averting the imagination of the father at the time of impregnation, 
bee Scd. XXXIX. 6 . 3. and 7. 

7. Afrcr the fetus is thus completely formed .together with its um- * 
bibcal vends and placenta, it is now iupplied with a duluvnt kind of 
food, as appears by the difference of eouiillcncy ol tfic ihllcruit paits 
of the white ol' the egg, and of the liquor .tinnii, for it hr. now 
aaouired organ- for diwluou or fecrctiou, and. for owgrur-tion, tfioe Ji 

V 2 tiiev 
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they are as yet feeble ; which can in fomc degree change, as well as 
feltift, the nutritive particles, which arc now presented to it. But 
may yet be afredted .the deficiency of the quantity of nutrition 
fupplied by the mother, or by the degree of oxygenation fupplied to 
its placenta by the maternal blood. 

The augmentation of the complete fetus by additional particles of 
nutriment is not accompli died by diftention only, but by apportion- 
to every part both external and internal ; each of which acquires by 
animal appetencies the new addition of the particles which it wants. 
And hence the enlarged parts are kept fimilar to their prototypes, and 
may be laid to be extended ; but their extenfion muft be conceived 
only as a needfury confequcncc of the enlargement ol r all their parts 
by apportion of new particles. 

Hence the new apportion of .parts is not produced by cafpillary at- 
traction, bccaufe the whole is extended; whereas capillary attraction 
would rather tend to bring the fides of flexible tubes together, and 
not to diflend them. Nor is it produced by chemical affinities, for 
then a 1'olution of continuity would fucceed, as when fugar is dif- 
folved in water ; but it is pioduced by an animal procefs, which is 
•he confequcncc of irritation, or fenfation ; and which ‘may be termed 
animal appetency. 

This is further evinced from experiments, which have been infti- 
tuted to (hew, that a living mufcle of an animal body requires greater 
force to break it, than a fimilar mufcle of a dead body. Which 
evinces, that belides the attraction of cohefion, which all matter pof- 
fefles, and bf fides the chemical attractions of affinities, which hold 
many bodies together, there is an animal adhefion, which adds vigour 
to thefe, common’ laws of the inanimate world. 

8. At the nativity of the child it depofits the placenta or gills, and 
by expanding its lungs acquires more plentiful oxygenation from the 
currents of air, which it muft now continue perpetually to refpirc to 
the end of its life j as ‘it now quits the liquid clement, in which it 

7 


was 
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was produced, and like the tadpole, when it changes into a frog, be- 
comes an aerial animal. 

9. As the habitable paits of the earth have been, and continue to 
'be, perpetually increafing by the production- of fea-fhfclls and coral- 
lines, and by the recrements of other animals, and* vegetables ; fo 
from the beginning of the exigence of this terraqueous globe, the 
aminals, which inhabit it, have conftautly improved, and are ftill in 
a Hate of progrellive improvement. . 

This idea of the gradual generation of all things feems to have been 
as familiar to the ancient philofophers as to the modern ones ; and to 
have given rife to the beautiful hieroglyphic figure of the w^orev uov , 
or fir/1 great egg,* produced by night, that is, whole origin is in- 
volved in obfeurity, and animated by epo(, that is’, by Divine Love ; 
from whence proceeded all things which exilL 


Clnclujton . 

• 

VIII. r. Ca use and effect may be conlidercd as the progreflion, 
or fucccffive motions, of the parts of the great iyllem of Nature. 
The (late of thfngs at this moment. is the effort of the date of things, 
which cxified in the preceding moment ; and the caule of the Hate 
of things, which {hall exift in the next moment. 

Tlicfe caufcs and effe&s may be more calily comprehended, if mo- 
tion be confidercd as a change t>f .the figure a group of bodies, as 
propofed in Scrt. XIV. 2. 2. inafmuch as our ideas of viliblc or tan- 
gible objerts are more diftinrt, than our abflrarted ideas of* their mo- 
tions. Now the change of the configuration df die lydem of nature 

at this moment muft be an elLrt of the preceding cdh figuration, for ' 

* • 

a change of configuration cannot ex ill without a previous configura- 
tion ; and the proximate caule of every eifert mufl immediately pre- 
cede that effort. For example, a moving ivory ball could u a proceed 
onwards, unlcfs it had prcviuufly began to proceed ; or unlels an' im- 

pulfc 
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pulfc had been previoufly given it ; which previous motion or Impulfe 
conffitutcs a part of the lalt fituation of things. 

As the effects prodyced in this moment of time become caufes in 
the next, we may confidcr the progreilive motions of objects as a 
chain of caufes only ; whofe firft link proceeded from the great Cre- 
ator, and which have exifted from the beginning of the created uni- 
verfe, and arc perpetually proceeding. 

2 . Thcfe caufes may be conveniently divided into two kinds, ef- 
ficient and inert caufes, according with the two kinds of entity fun- 
poled to exit! in the natural world, which may be termed matter and 
Ipirit, as propofed in Sedt. I. and further treated of in Sect. XIV. 
The efficient cauies of motion, or new configuration, confll either 
of the principle of general gravitation, which actuates the l\m and 
planets; or of the principle of particular gravitation, as in electricity, 
magiKtilin, heat ; or of the principle of chemical affinity, as in com- 
bullion, fermentation, combination ; .or of the principle of organic 
life, r.s in the contradfion of vegetable and animal fibres. The me t 
caufes of motion, or new configuration, confift of the parts of m e- 
ter, which are introduced within the fpheres of adlivity of the prin- 
ciples above deicribevl. Thus, when an apple falls v>n the ground, 
the principle of gravitation is the efficient caufe, and the matter of 
the apple the in< rt caufe. It a bar of iron be approximated to i mag- 
net, it may be termed the inert caufe of the motion, which brings 
thcfe two bodies into qontadl ; while tlae magnetic principle may be 
termed the efficient caufe. In the fame manne'r the fibres, which 
conflitutc riie retina, may be called the inert caufe of tlie motions of 
that organ in vilion % while the fenlorial power may be termed the 
efficient caufe. 

j. Another more common diftribution of the perpetual chain of 
caulcs and etfedls, which conifitute the motions, or changing con- 

- . • * « O ^ 

nguratioiis, of the natural world, is into adlive and pa/live. Thus, 
ifea ball in motion ifnpinges againft another ball at reft, and commu- 
nicates 
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nicates its motion to it, the former ball is faid to act, and the latter 
to he ailed upon. In this lenfe of the words a may, net i., laid to at- 
t rad iron ; and the prick of a I pur lo Rimula > tc,a horfc into cxei tiou ; 
* l'o that in this view of the works of nature all things' urn v he laid 
either (imply to exiR, or td exiR as caufes, or to exiR«as el Rets ; that 
is, to exiR either in an afhve or paflive Rate. 

Tins dTn ibut ion of objects, and their motions, or changes of po- 
fition, has been found do convenient /or the purpoies of common life, 
that on this foundation rolls the whole conltrudion or theory of lan- 
guage. 'I'll e' names of the things thcmfclvcs are termed hv <M\un- 
m L’ians Nouns, and their modes of exiRence are termed Verba. The 
nouns are divided into lubftantives, which denize the principal things 
ip.. 1 . n of; and into adjectives, which denote tonic ciicuniil inecs, or 
lets kinds of things, belonging to the former. The verbs are divided 
into three kind.-.. Rich as denote the exigence of things limply, as, to 
he; or their exiflence * in an native Rate, as, to cat; or their ex- 
it's i ce in a paRIvc Rate, as, to he eaten. Whence it appears* that 
all languages ednfift only of nouns and verbs, with their abbieviations 
fo i tiie greater expedition of communicating our thoughts; as ex- 
plained in the ingenious work of Mr. Horne Tookc, who has un- 
folded by a tingle flaRi of light the whole theory of language, which 
had fo long lain buried beneath the learned lumber of the fchools. 
Divcrfmns of 1'uilcy. Johnfon. London. 

4. A thin’ divition of caufes’has been into proximate and remote; 
thcle have been much ipoken of by the writers on medical lubjeCts, 
but without luRicient preciiion. If to proximate and rerhotc caulcs 
wc add proximate and remote cftedls, we thal\ ijiclude four links of 
the perpetual chain of caufationj which will bc*more convenient for 
the dilcuRion o'many philofophical fubjedts. 

Thus if a particle of chyle be applied to the mouth of a ladtcal vcf- 
fel, it may be termed the remote caufe of the motions of the fibres, 
which compofe the mouth of that la&eal veflel;*thc feniorial power 
is the proximate caufe ; the contraction of the fibres of the mouth of 

the 
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the vcffel is the proximate effedt ; and their embracing the particle of 
chyle is the remote effedt ; and thefe four links of caufation coidli- 
tute abforption. 

Thus when we attend to the riling .fun, firft the yellow rays of. 
light ftimulatc,the fenforial power refiding in the extremities of the 
optic nerve, this is the remote caufe. 2. The fenforial power is 
excited into a Hate of activity, this is the proximate' caufe. 3.. The 
fibrous extremities of the optic nerve are contrqdted, thifc is the prox- 
imate effedt. 4. A pleafurable or painful fenfation is produced in 
conlequehce of the contradtion of thefe fibres of the optic nerve, this 
is the remote effedt ; and thefe four links of the chain of caufation 
conllitute the fenfuive idea, or what is commonly termed the fenla- 
tion of the riling fun*. 

5. Other caufcs have been announced by medical writers under the 
names of caufa procatardtica, and caufa proegumina, and caufa fine 
qua non. All which arc links more qr lefs diflant of the chain of re- 
mote* caufcs. 

To thefe mull be added the final caufe, fo called by many authors, 
which means the motive, for the accomplilhment .of which the pre- 
ceding chain of caufes was put into adtion. The kUyrof a final caufe, 
therefore, includes that of a rational mind, which employs means to 
effedt its purpofes ; thus the defire of preserving himfelf from the pain 
of cold, which he has frequently experienced, induces the favage to 
conftrudt his hut ; the fixing flakes into the grqund for walls, branches 
of trees for rafters, and turf for & cover, are a feries of fucceffive vo- 
luntary exertions ; which are fo many means to produce a certain ef- 
fedt. This effedt of pleferving himfelf from cold, is termed the final 
caufe ; the conftrudtion of the hut is the remote effedt ; the adtion of 
the mufcular fibres of the man, is the proximate effedt ; the volition, 
or adtivity of defire to preferve himfelf from cold, is the proximate 
catife; and the pain of cpld., which excited that deffre, is the remote 
caufe. • 


6. This 
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6. This perpetual chain of caufes and effects, whole firft link is 
rivbttcd to the throne of God, divides itfelf into innumerable divers- 
ing branches, which, like the nerves arifing from the brain, permeate 
• the moll minute and moft remote extremities of the fyftem, dilFufing 
motion and fe illation to the whole. As every caufe is fuperior in 
power to the effect, which it has produced, fo our idea of the power 
of the Almighty Creator becomes more elevated and fublime, as we 
trace the operations of nature from, caufe to caufe, climbing up the 
links of thefe chains of being, till we afeend to the Great Source of all 
things. 

Hence the modern dilcoveries in chemiftry and in geology, by 
having traced the caufes of the combinations of bodies to remoter ori- 
gins, as well as thofe in aftronomy, which dignify the prel'cnt age, 
contribute’ to enlarge and amplify our'ideas of the power of the Great 
Firft Caufe. And had thofe ancient philofophers, who contended that 
the world was formed from atdms, aferibed their combinations to cer- 
tain immutable properties received from the hand of the Creator, fuch 
as general gravitation, chemical affinity, or animal appetency, inftead 
of aferibing them fo a blind chance ; the do&rine of atoms, as confti- 
tuting or compolihg the material world by the variety of their com- 
binations, fo far from leading the mind to atheifm, would ftrengthen 
the demonftration of the exiftepce of a Deity, as the firft caufe of all 
things ; becaufe the analogy, refill ting from our perpetual experience of 
caufe and effect would liave thu$ been exemplified through univerfal 
nature. 


• a 

The heavens declare the glory of God, and the firmament fheweth his 
handywork ! One day telleth another , and one night certifeth another ; 
they have neither Jpeech nor language , yet their voice is gone forth into 
all lands , and their words into the ends of the world. Manifold are thy 
works, O Lord ! in wifdom hajl thou made them all. Pfal. xix. ci,v. • 
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SECT. XL.' 

« 

On the Ocular Spectra of Light and Colours, . by Dr. R.* W. 
Darwin, of Shrewsbury. Reprinted, by Permiffion, from the 
Philolophical Tranfa&ions, Vol. LXXVI. p. 313. 


Spebfra of four kinds. 1. AStivrty of the retina in vifton. i*. SpeRra from defeat 

of fenftbility. 3. SpeRra from excefi of fenfibility. 5. Of direR ocular fpeRra . 
5. Greater Jlimulus excites the retina into fpefmodic aSlion. 6 . Of rpverfe ocular 
fpeRra. 7. Greattr ftimulus excites the retina into various fuccejftve fpafmodic 
alt ions. 8. Into fixed fpafmodic aRion. 9. Into temporary par alyfts. 10. Mif- 
cellantous remarks ; 1. TDireSl and reverfe'JpeRra at the fame time. A fpeRral 
balo\ Rule to predetermine the colours of fpeRra. a. Variation of fpeRra from 

extraneous light. 3. Variation of fpeRra in number, figure, and remiffion. 
4. Circulation of the blood in the eye is vifible . ’ J. A new wap of magnifying 
objeRs. Conclufton. * . * f * * " 


WHEN any one has long ami attentively looked at a bright ob- 
ject, as at the fettiug fun, on doling bis eyes, or, removing them, an 
image, which refembles in form the object be was* attending to, con- 
tinues fometime to be vifible ; tbis appearance, in the eye we (hall 
call the ocular fpeftnjm of that objeft. 

Thefe ocular fpedtra are of four kinds : 1 ft, Such as are owing to a 
lefs fenfibility of a defined part of the retina ; or fpeftra from defefl of 
fenftbility . 2d, Such as are owing to a greater fenfibility of a defined 

part qf ,the retina ; or fpeflra from .excefs of fmfbility* 3d, Such as 
relemble their obje& ‘in its colour as well as form ; which may be 
4 termed 
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termed dire El ocular fpeElra. 4th, Such as are of a colour coutrary to 
that of their object ; which may be termed rever/e ocular JpcEh a. 

The laws o’f light have been mod fuccefsfully.explaincd by the great 
•Newton, and the perception of viiible objedts has been ably invefti- 
gated by the ingenious Di*. Bcikelcy and M. Malebranche ; but thofe 
minute phenomena of vifiou have yet been thought reducible to no 
thcoiy, though many philofophers have employed a confiderable de- 
gree of attention upon them : among thefe are Dr. Jurin, at the end 
of Dr. Smith’s Optics ; M. ADpinus, in the Nov. Com. Petropol. 
V. to,; M. Beguelin, in the Berlin Memoires, V. II. * 7 7 1 » M. 
d’Arcy, in the Hidoire de l’Acad. des Scienc. 1 765 ; M. de la Hite ; 
and, ladly, the celebrated M, de Buffoo, in the Memoires de 1 Acad, 
des Scien. who has termed them accidental colours, as if fubje&ed to 

t* 

no edabliffied laws, Ac. Par. 1.743* ^* P* 21 5 ‘ 

I mud here apprize the reader, that it is v.ery difficult for different 
people to give the lame names *to various lhades of colours ; whence, 
in the following pages, fomething mud be allowed, if on repeating the 
experiments the colours here mentioned Ihould not accurately cor— 
relpond with his own names of them. 


I. AElmty |f ibe, Retina in Vjfion . 

*• “ 

From the fubfequent experimentst it appears, that the retina is in 
an a&ive not in a pjffive date during the exidence of thefe ocular 
fpe&ra ; and it is thence to be concluded, that all vilion i? owing to 

the activity of this organ. ’ , * . 

1 . Place a piece of ted filk, about an inch in dianaetpr, as in plate i , 
at Sedt IIL 1, on a.fttect of white paper, in a drong light; look 
deadily upon it from about the diftance of half a yard for a minute ;• 
then doling your eyelids cover them with your hands, and a green 

3 Z 2 fpedtrum 
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fpe&rum will be feen in your eyes, refembling in form the piece of 
red filk : after fome time, this fpettrum will difappear and (hprtly 're- 
appear ; and this alternately three or four times, if the experiment is 
well made, till at length it vanilhes entirely. 

2 . Place on a* (heet of white paper a circular piece of blue filk, 
about four inches in diameter, in the funlhine ; cover the center of 
this with a circular piece of yellow filk, about three inches in' dia- 
meter; and the center of the yellow filk with a circle of pink filk, 
about two inches in diameter ; and the center of the pink filk with a 
circle of green filk, about one inch in diameter ; and the centre of 
this with a circle of indigo, about half an inch in diameter ; make a 
fimall fpeck with ink in the very center of the whole) as in plate 3, at 
Se<ft. III. 3.6.; look* Readily for a minute on this central fpot, and 
then clofing your eyes*) and applying yovtf hand at about an inch dif- 
tance before them, fo as to prevent too much or too -little light from 
palling through the eyelids, you will fee the mod beautiful circles of 
colours that imagination can conceive, which are moil refembled by 
the colours occafioned by pouring a drop or two of oil on a ftill lake 
in a bright day; but thefe circular irifes of colours ang not only dif- 
ferent from the colours of the filks above mentioned 8 ,* hut are at the 
fame time perpetually changing as Jpng as they exift. 

3. When any one in the dark preiTes either corner of h : s eye with 
his finger, and turns his eye away frottf his finger, he will fee a circle 
of colours like thofe in a peacock’s tail : and a ii$den flalh of light is 
excited in the eye by a ftroke on it. (Newton’s Opt. Q^i6.) 

4. When* any one turns round rapidly on one .foot, till he becomes 
dizzy, and falls upon the ground, the fpeftraof the ambient objects 
continue to prefent themfelves in rotation, or appear to librate, and he 
icems to behold .them for fome time ftill in motyon. 

From all thefe experiments it appears, that, the fpe&ra in the eye 
are'utyt owing to the mechanical impulfe of light imprefted on the 
retfhh, nor to its chemical combination with that organ, nor to the 

abforption 
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abll.i ption and emiflion of light, as is obfervcd in many bodies; for 
in ill jthefe cafes the fpe&ra muft either remain uniformly, or gra- 
dually diminilh ; and neither their alternate* pretence and evanefcence 
as in the firft experiment, nor the perpetual changes of their colours 
as in .the fecond, nor the flalh of light or colours in the preffed eye as 
in the third, no/ the rotation or libration of the fpe&ra as in the fourth, 
could exift.. 

It is not abfurd to'couceive, that *Jie retina may be Simulated into 
motion, as well as the red and white mufcles which form our limbs 
andveflels; fince it confifts of fibres, like thofe, intermixed with its 
medullary fubftance. To evince this ftru&ure, the retina of an ox's 
eye was fufpended in a’ glafs of *warfn water, t and forcibly torn in a 
few places ; the edges of thefb parts appeared jagged and hairy, and 
did not contrail, and become froooth like fimple mucus, when it is 
diftended till it breaks ; which (hew$ that it confifts, of fibres ; and 
that its fibrous conftruilion became ftill more diftinft to the fight, by 
adding fome cauftic alkali to the water, as the adhering mucus was 
firft eroded, and the’ hair-like fibres remained floating in the vefTel. 
Nor does the cfc'gree of tranfparency of the retina invalidate the evi- 
dence of its fibrous ftrudlure, fince Leeuwenhoek has (hewn that 
the cryftalline humour itfelf confifts of fibres. (Arcana Naturae, V. 1. 

) • V'- * -r 

uli 

Hence it appeals, that as tfe^mufclfes have larger fibres intermixed 
with a fmaller quantity of nervous medulla, the organ of vifion has a 
greater quantity of ‘ nervous medulla intermixed with fmaller fibres ; 
and it is probable that the locomotive mufcles, as well as the vafcnlar 
ones, of microfcopic animals haye ! much greater tenyity than thefe of t 

the retina. • 

And befides the fittfilar laws, which will be (hewn in this paper 
to govern alike the a£Uons of the retina and of the mufcles, there are 
many other analogies which exift between them^ They are both ori- 
ginally excited into aftion by irritations, both aft nearly in the fame 

quantity 
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quantity of time, are alike llrengthened or fatigued by exertion, are 
alike painful if excited into action vvheu they are in an inflamed fta'ce, 
arc alike liable to paralyfi£, and to. the torpor of old age. 


II. Of spectra from defect of sensibility. 

« 

The retina is not fo eafdy excited into afiion by lefs irritation after having 

been lately fubje&ed to greater. 

> 

: \f ■ 

1. When any one pafles from the bright daylight' into a darkened 
room, the irifes of his eyes expand themfelves to their utmofl extent 
in a few feconds of time ; but it is very long before the optic nerve* 
after having been ftimulated by the greater light of the day, becomes 
fcnfible of the lefs degree of it in the room ; and, if the room is not 
too obicure, the irifes will again contract themfelves in fome degree, 
as the fenfibility of the retina returns. 

2 . Place about half an inch fquare of white paper, on ,a black hat, 

and looking Readily bn the center of it for a minute, remove your 
eyes to a Iheet of white paper ; and after a fecond or two a dark fquare 
will be fecn on the white paper,* which will continue fome time. A 
fimilar dark fquare will be feen in the blofed eye, if light be admitted 
through the eyelids. 4* ; ■ „> 

So after looking at any luminous object of a: fmall flze, as at the 
fun, for a fliort time, fo as not much to fatigue the eyes, this part of 
the retina becomes lefs fenflble to fmaller quantities of light ; hence, 
when the eyes are turhed on other lefs luminous pafts of the Iky, a 
dark fpot is feen. refcmbling the (hapeof the fqn, or other luminous 
objedt which we laft beheld. This is the favtree of one kind of the 
dark-coloured tnufca volitanies. If this dark fpot lies above the center 
of the 'eye, we turn our eyes that way, expedling to bring it into 

. the 
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the center of the eye, that we may view it more diftindlly ; and in 
this cafe the dark fpeCtrum feerm to move upwards. If the dark 
fpe&rum is found beneath the centre Of the eye, we purfue it from 
the fame motive, and it feemsto move downwards. This has given 
rife to various conjectures of fomething floating in the aqueous hu- 
mours of the eyes ; but whoever, in attending to thefe fpots,* keeps 
his eyes unmoved by looking fteadily at the corner of a cloud, at the 
fame time that he obferves the dark fpeCtra, will be thoroughly con- 
vinced, that they have no mot^ but what is given to them by the 
movement of our eyes in purfuit of them. Sometimes the form of 
the fpedtrum, when it has been received from a circular luminous 
body, will become oblong ; and fometimes it will be divided into two 
circular fpe&ra* which is not owing ito our changing the angle made 
by the two optic axifes, according to the distance of the clouds or 
other bodies to which the fpe&rum is foppofed to be c^tiguous, but 
to other caufes mentioned in No. X. 3. of this fedtion. The apparent 
fizeof it will alio be variable according to its fuppofed di fiance. 

As thefe fpe&ra are more eafily obfervable when our eyes are a 
little weakened by-fatigae, it has frequently happened, that people of 
delicate conftitutions have been much alarmed at* them, fearing a be- 
ginning decay of their fight* andhftye thence fallen into the hands of 
ignorant oculifts ; but I belicve'thiiy never aie a prelude to any other 
difeafe of the eye, and that iti$ frpfn hrfbit alone, and our want of at- 
tention to them, that^we do libtTet them on all objects every hour of 
our lives. But £$*€&£ nerVes of very weak people lofe their fenfibility, 
in the fame manner as their mufcles lofe their adivity, * by a iinail 

• 1 

time of exertion, it frequently happens, that fiqk people jn the ex- 
treme debility of fevers are perpetually employed'in picking fomcth,ing 
from the bed-clothes, .^ccafioned by their mtftaking, the appearance 
of thefe mufcce volitantiji in their eyes. Benvenuto Ccbui, an Jtalian 
artift, a man of ftrong abilities,, relates, that having pafled the wi;6^ 
n ioht on a diftant mountain with fome companions and a conjurer, 

^ 1 
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and performed many ceremonies to raife the devil, on their return in 
the morning to Rome, and looking up when the fun began to rife, 
they law numerous devils run on the tops of the houfes, as they pafled 
along ; lb much were the fpe&ra of their weakened eyes magnified • 
by fear, and made fubfervient to the purpoi'es of fraud or fuper(lition. 
(Life of Ben. Celini.) 

3. Place a fquare inch of white paper on a large piece of fliiw- 
coloured filk ; look Readily fome.time on the white paper, and then 
move the centre of your eyes on the filk, and a fpe&rum of the foim 
of the paper will appear on the filk, of a deeper yellow than the other 
pait of it : for the central part of the retina, having been fome time 
expofed to the ftimulus of a greater quantity of white* light, is become 
lefs fenfible to a final W quantity of "it, and therefore fees only the 
yellow rays in that part of the ftraw-coloured filk. 

Fa&s fimilar to thefe are obfervable in other parts of our fyftem : 
thus, if one hand be made warm, and? the other expofed to the cold, 
and then both of them immerfed in fubtepid water, the water is per- 
ceived warm to one hand, and cold to the other ; and we are not able 
to hear weak founds for fome time after we have been expofed to loud 
ones ; and we feel a'chillinefs on coming into an atmdfphere of tem- 
perate warmth, after having been fqme time confined in a very warm 
room : and hence the ftomach, and'btbeLorgans.of digeftion* of thofe 
who have been habituated to the greater ftimulus of fpirituous liquor, 
are not excited into their due a&ion V^he lefs ftimulus of common 
food alone; of which the immediate conf&quefi^« J is { »ndigeftion and 
hypochondriacifm. 


III. Of 
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III.* Of spectra from excess of $ensii'.ii.tty. 

The retina is more eaftly excited into aflion by greater Jn it at ton after 
having been lately fubjecied to lefs. 

% 

1. If the eyes are clofed, and covered perfectly with a hat, for a 
minujte or two, in a bright day ; on re'moving the hat a red or crimfou 
light is feen through the eyelids. In this experiment the retina, after 
being fome time kept in the dark, becomes fo fallible to a fmall quan- 
tity of light, as tp perceive diltin&ly the greater quantity of red rays 
than of others which pafs through the eyelids* A litnilar coloured 
light is feen to pafs through the edges of the fingers, when the open 
hand is oppofed to the flame of a candle. 

2. If you look for fome minutes Readily on a window in the be- 
ginning of the evening twilight, or in a dark day, and then move 
your eyes a little, fo that thofe parts of the retina, on which the dark 
frame-work of the window was delineated, may now fall on the glafs 
part of it, many luminous lines, rcprcfcnting the frame-work, will 
appear to lie acrofs the glafs panes : for thofe parts oi the retina, which 
were before leaft Rimulated by the dark frame- work, arc now more 
fen Able to light than the other parts of the retina which were expofed 
to the more luminous parts of the„window. 

3. Make with ink. oil white paper a very black fpot, about half an 
inch in diameter, with a tail about an inch in length, fo as to rc- 
piclent a tadpole, as in* plate 2, at Seft. III. 8. 3.; look Readily for a 
minute on this fpot, and, on moving the eye a /ittlej the figure of 
the tadpole will be feen on the white pait of the paper, which figure 
of the tadpole will appear whiter or more luminous than the other 
parts of the white paper 3 for the part of the retina on which the tad- 
pole was delineated, is now more fenfible to light than the other parts 11 
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of it, which were expofed to the white paper. This experiment is 
mentioned by Dr. Irwin, but is not by him afcribed to the true caufe, 
namely, the greater fenfibility of that part of the retina which has been 
cxpofcd to the bjack fpot, than of the other parts which had received 
the white field of paper, which is put beyond a doubt by the next 
experiment. 

4. On doling the eyes after viewing the black fpot on the white 
paper, as in the foregoing experiment, a red fpot is- feen of the, form 
of the black fpot : for that part of the retina, on which the black 
fpot was delineated, being now more fenfible to light than the other 
parts of it, which svere exposed to the white paper, .is capable of per- 
ceiving the red rays 'which penetrate.the eyelids. If this experiment 
be made by the light of a tallow candle, the fpot will be ( yedlow in- 
flead of red ; for tallow candles abound much, with yellow light, 
which paffcs'in greater quantity and force through' the eyelids thau 
blue light ; hence the difficulty of diffinguifhing blue and green by 
this kind of candle light. The colour of the fpe&rum may poffibly 
vary in the daylight, according to the different colour of the meridian 
or the morning or evening light. 

M. Beguelin, in the Berlin Memoires, V. IL F771, obferves, that, 
when he held a book fo that the fun fiione upon his half-clofed eye- 
lids, the black letters, which he had long infpe&ed, oecame red, 
which mull have been thus occasioned. Thofe parts of the retina 
which had received for fome time the black letters, were fo much 
more fenfible than thofe parts which had been eppofed to the white 
paper, that to the former the red light, which paffed through the 
eyelids, was perceptible. There is 'a limilar ftory r told, I think, in 
M. de Voltaire’s Hiftorical Works, of a Duke of Tufcany, who was 
playing at dice with the general of a foreign army, and, believing he 
^Ckwjiloody fpots upon the dice, portended dreadful events, and retired 
ill confufion. The obferver, after looking for a minute on the black 

fpots 
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fpotsofa die, and carelefsly clofing his eyes, on a bright day, would 
fee the.image of a die with red fpots upon it, as above explained. 

5. On emerging from a dark cavern, where we have long conti- 
nued, the light of a bright day becomes intolerable to the eye for a 
confiderable time, owing *to the excefs of fenfibility exifting in the 
eye, after having been long expofed to little or no ftimulus. This 
occafions us .immediately to contraft the iris to its fmallcft aperture, 
which becomes again* gradually dilated, as the retina becomes accuf- 
tomed to the greater ftimulus of the daylight. 

The twinkling of a bright ftar, or of a diftant candle in the night, 
is perhaps owing to the fame caufe. While we continue to look upon 
thele luminous objedts, their central parts gradually appear paler, 
owing to the decreafing fenfibility of the part of the retina expofed to 
their light ; whilft, at the fame timei by the unfleadinefs of the eye, 
the edges of them arc perpetually falling on parts of the retina that 
were juft before expofed to thfe darknels of the night, and therefore 
tenfold more fenfible to light than the part on which the ftar or candle 
had been for fome time delineated. This pains the eye in a ftmilar 
manner as when w'e come fuddenly from a dark room into bright day- 
light, and gives the appearance of blight fcintillations. Hence the 
ftars twinkle moft when the night is darkeft, and do not twinkle 
through telelcopes, as obferved by Muflchenbroeck ; and it will after- 
wards be feen why this twinkling is fometimes of different colours 
when the object is very bright, as JNjIr. Melvill obferved in looking at 
Sirius. For the opinions of others on this fubjedf, fee Dr. Prieftley’s 
valuable Hiftory of Light aud Colours, p. 494, 

Many fadts obfervable in the animal fyftem are fimilar to thefe ; as , 
the hot glow occafioned by the ufual warmth. of the air, or. our 
clothes, on coming oyt of a cold bath ; the pain of the fingers on ap- 
proaching the fire after having handled fnow ; and the inflamed heels 
from walkiug in fnow. Hence thofe who have been expofed to mud^i 
cold have died on being brought to a fire, or their limbs have become 
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fo much inflamed as to mortify. Hence much food or wine given 
fuddenly to thofe who have almoft perifhed by hunger has destroyed 
them ; for all the organs of the famifhed body are now become fo 
much more irritable to the ftimulus of food and wine, which they 
have long been deprived of, that inflammation is excited, which ter- 
minates in gangrene or fever. 


IV. Of direct ocular spectra. 

yj quantity ofjlimulus fomewhat greater than natural excites the retina 
into Jpafmodic action , which teafes in a few feconds. 


A certain duration and energy of the flimulus bf light and co- 
lours excites the perfedt adlion of the retina in vifion ; for very quick 
motions are imperceptible to us, as well as very flow ones, as the 
whirling of a top, or the fliadow on a fun-dial. So perfedt darknefs 
docs not aftedt the eye at all ; and excefs of light produces pain, not 
vilion. 

1. When a fire-coal is whirled round in the dark, a lucid circle 
remains a conflderable time in the eye; and that with fo much vivacity 
of light, that it is miftaken for a continuance of the irritation of the 
objedt. In the fame manner, when a fiery metepr fhoots acrofs the 
night, it appears to leave a long lucid train behind it, part of which, 
and perhaps fometimes -the whole, is owing to the continuance of the 
adtion of the retina after having beet* thus vividly excited. This is 
beautifully illuftrated by the following experiment ; fix a paper fail, 
three or four indhes in diameter, and made like that of a fmoke jack, 
in a tube of pafteboard ; on looking through the tube at a diftant pro- 
J|>ed)5t#Come disjointed parts of it will be feen through the narrow inter- 
vals between the fails; but as the fly begins to revolve, thefe intervals 
« , appear 
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appear larger ; and when it revolves quicker, the whole profpedt is 
feen quite a§ diftin&'as if nothing intervened, though lefs luminous. 

2. Look through a dark tube, about half* a* yard long, at the area 
of a yellow circle of half t an inch diameter, lying upon a blue area 'of 
double that diameter, for half a minute ; and on doling your eyes the 
colours of the .fpectrum will appear fimilar to the two areas, as in 
fig. 3. ; but if the eye is kept too long upon them, the colours of the 
fpedtrum will be the reverfe of thofe Cipon the paper, that is, the in- 
ternal circle will become blue, and the external area yellow; hence 
fome attention is required in making this experiment. 

3. Place the bright flame of a fpermaceti candle before a black ob- 
ject in the night; look flcadily.at it for a fhort time, till it is obferved 
to become fomewhat paler; and on doling the eyes, and covering 
them carefully, but not fo as to comprefs them, the image of the 
blazing candle Will continue diftindtly to be vifible. 

4. Look Readily, for a fhort time, at a window in a dark day* as in 

Exp. 2. Se£t. III. and then clofing your eyes, and covering them with 
your hands, an exa£t delineation of the window remains for fome time 
vifible in the eye. This experiment requires a little praflice to make 
it fucceed well ; fince, if the eyes are fatigued by looking too long on 
the window, or the day be too bright, the luminous parts of the win- 
dow will appear dark in the fpe&rum, and the dark parts of the 
frame-work will appear luminous, as in Exp. 2. Seel. III. And it is 
even difficult for many, who firft trythis experiment, to perceive the 
fpe&rum at all ; for any hurry of mind, or even too great ‘attention to 
the fpeftrum itfelf, Will difappoint them, till’ they have had a little 
experience in attending to fuch ftnall fenfations. • . 

The fpe&ra deferibed in this fedtion, termed direct ocular fpe£tra, 
are produced without much fatigue of the eye; the irritation of the 
luminous objedt being foon withdrawn, or its quantity of light bcinjr 
not fo great as to produce any degree of uncafrncfs in the organ of' 
vifion; which diftinguifhes them from the next clafs of ocular fpedtra, 

’ which 
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which are the confcquence of fatigue. Thefe diredt fpedtra are beft 
ohfcrvcd in fuch circumftances that no light, but what comes from 
the objedt, can fall upon' the eye ; as in looking through a tube, of 
half a yard long, and an inch wide, at a yellow paper on the fide of a 
room, the direct fpedtrum was eafily produced on clofing the eye with- 
out taking it from the tube ; but if the lateral light is admitted through 
the eyelids, or by throwing the fpedtrum on white paper, it becomes 
a reverfe fpedtrum, as will be explained below. 

The other fenfes alfo retain for a time the impreffions that have been 
made upon them, or the adtions they have been excited into. So if a 
hard body is prefled upon the palm of the hand, as is pradtifed in tricks 
of legerdemain, it is not eafy to diftinguilh for a few feconds whether 
it remains or is removed ; and taftes continue long to exift vividly in 
the mouth, as the fmoke of tobacco, or the tafte of gentian, after the 
iapid material is withdrawn. 


V. A quantity of Jlimulus fomewbat greater than the lajl mentioned 
excites the retina into fpafmodic attion , which cCafes and recurs 

alternately. 

1 . On looking for a time on the fitting fun, fo as not greatly to 
fatigue the fight, a yellow fpedtrum is feen whep the eyes are clofed 
and covered, which continues for a time, and then difappears and re- 
curs repeatedly before it entirely vanifhes. This yellow fpedtrum of 
the fun when the eyelids are opened* becomes blue ; and if it is made 
to fall on the green grafs, or on other coloured objedts, it varies its 
own colour by an intermixture of theirs, as will be explained iu 
another place. 

/ 1j$t*rlace a lighted fpcrraaceti candle in the night about one foot 
from your eye, and look fteadily on the ceutre of the ilatne, till your 

eye 
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eye becomes much more fatigued than in Sea. IV. Exp. 3. ; and on 
sibling your eyes a reddifh fpearum will be perceived* which will 
ccafc and return alternately. 

The adlion of vomiting in like manner ceafes, and is renewed by 
intervals, although the emetic drug is thrown up with the firft effort ! 
lb after-pains continue fome time after parturition ; and the alternate 
puliationsof the heart of a viper are renewed for fome time after it is 
cleared from its blood. 


yi. Of reverse ocui.ar spectra. 

T'he retina , after having been excited into action by a fimulus fomewhat 
greater than the laji mentioned \ fads into oppofite J'paJmodic tiJlion. 

» 

The a&ions of every part of animal bodies may be advantagcoully 
compared with each other. This ftri£t analogy contributes much to 
the inveftigation of truth ; while thofe looler analogies, which com- 
pare the phenomena of animal life with thole of chemiftry or me- 
chanics, only ferve to millead our inquiries. 

When any of our larger mufcles have been in long or in violent ac- 
tion, and their antagonifts have been at the lame time extended, as foon 
as the action of the former ceafes, the limb is llretched the contrary 
way for our eafe, and a pandiculation or yawning takes place. 

By the following obfervations it appears, that a hmilar circumftance 
obtains in the organ pf vilion ; after it has been fatigued 'by one kind 
of aftion, it fpontaneoufly falls into the oppolite.kind. 

1. Place a piece of coloured lilk, about an i'nch m diameter, on a 
fheet of white paper, about half a yard from your ey?s ; look fteadily 
upon it for a minute \ then remove your eyes upon another part ofr 
the white paper, and a fpc&rum will be leen of the form of the filk 
thus infpe&ed, but of a colour oppofite to it. A fpedrum nearly 
*7 fimilar 
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funilar will appear if the eyes are clofcd, and the eyelids (haded by ap- 
proaching the hand near them, fo as to permit feme, but to prevent, 
too much light falling on. them. 

Red lilk produced a green fpe<5lrum. 

Green produced a red one. 

Orange produced blue. 

Blue produced orange. 

Yellow produced violet. 

Violet produced yellow. 

'That in thefc experiments the colours of the fpeflra are the reverfe 
of the colours which occafioned them, may be leen by examining the 
third li gure in Sir Ilaac Newton’s Optics, L. II. p. i, where thole 
thin laminae ot air, winch reflected yellow, tranfmitted violet ; thole 
which refle< 5 led red, tranfmitted a blue green; and ioof’the reft, 
agreeing with the experiments above related. 

2 . Thefc reverfe ipciftra are fimilar to a colour, formed by a com- 
bination of all the primary colours except that with which the eye 
has been fatigued in making the experiment ; thus the reverfe fpec- 
trum of red muft be fuch a green as would be produced by a com- 
bination of all the other prifmatic colours. To evince this fa<ft the 
following latisfaftory experiment was made. The prifmatic colours 
were laid on a circular pafleboard wheel, about, four inches in dia- 
meter, in the proportions deferibed in Dr. Prieftley’s Hiftory of Light 
and Colours, pi. iz. fig. 83 . except that the red compartment was 
entirely left out, and the others proportionally extended fo as to com- 
plete the circle. Then, as the orange is a mixture of red and yellow, 
and as the yiolct is a. mixture of red and indigo, it became neceftary 
to put yellow on* the ‘wheel in dead of orange, and indigo in ftcad of 
violet, that the ^experiment might more exactly quadrate with the 
theory it was defigned to eftablifli or confute ; becaufe in gaining a 
green ipcctrum from a red objeft, the eye is fuppofed to have become 
infenfiblc to red light'. This wheel, by means of an axis, was made 

to 
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to whirl like a top ; and on its being put in motion, a green colour 
\v«as produced, corresponding with great exadnels to the reverfe fpec- 
trum of redr 

9 • 

3. In contemplating any one of thefe reverie fpedra in the doled 
and covered eye, it dilappears and re-appears fcveral times lucccflively, 
till at length it entirely vanilhes, like the dired fpedra in Scd. V. ; 
but with this* additional circumftance, that when the fpedlrum be- 
comes faitit’or evanetcent, it is inftjmtly revived by removing the hand 
from before the eyelids, lb as to admit more light : becaufe then not 
only the fatigued part of the retina is inclined fpontaneoufly to fall into 
motions of a contrary direction, but being ftill fenfible to all other rays 
of light, except *that with which it was lately fatigued, is by thefe rays 
at the fame time Simulated into thofe motions \vhich form the reverfe 
fpe&rum# 

From thefe experiments there is reafon to conclude, that the fa- 
tigued part of tfic retina throws itlelf into a contrary mode of adion, 
like ofeitation or pandiculation, as loon as the flimulus which has fa- 
tigued it is withdrawn ; and that it Hill remains fenfible, that is, liable 
to be excited into adion by any other colours at the fame time, ex- 
cept the colour with which it has been fatigued.. 

VII. The retina after having been excited into ciEllon by a Jhmulus fome - 
zv bat greater than the lajl mentioned falls into various fuccejjive fpaf- 
modic allions. 

1. On looking at the meridian fun as long as the cy*es can well 
bear its brightness, tfic dilk fir ft becomes palej \vith a luminous crcl- . 
cent, which feems to librate ft 6 m one edge of it to fhe other,, owing 
to the unftcadiuefs of the eye ; then the whole phafis of the fun be- 
comes blue, furrounded with a white halo; and on doling the eyes, 
and covering them with the hands, a yellow fpedrum is feen, which 
in a little time changes into a blue one. 

Vol. I. 4 B 
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M. de la Hire obierved, alter looking at the blight fun, that the 
impreffion in his eye firft all'll med a yellow 7 appearance, and then 
green, and then blue ; ,and wilhes to aleribe thcle appearances to 
lome afieftion of the nerves. (Porterfield on the Eye, Vol. 1. 

P* 3*43*) 

2 . After looking Readily on about an inch fquare of pink (ilk, 
placed on white paper, in a bright lunfhine, at the diltance of a foot 
from my eyes, and doling and covering my eyelids, the fpeclrum ol 
the (ilk was at firft a dark green, and the fpobtrum of the white paper 
bacamc of a pink. The Ipeftra then both dilappeared ; and then the 
internal fpedrum was blue; and then, after a lecond difappearance, 
became yellow, and lallly pink, whilft the ipe&rum of the field va- 
ried into red and green. 

Thcle fucccflions of different coloured fpectra were not cxa&ly the 
lame in the ill lie re lit experiments, though obferved, as near as could 
be, with the fame quantity of light, and t other fimilar circumftances; 
owing, 1 1 fuppofe, to trying too many experiments at a time ; lb that 
the eye was not quite free from the lpectra of the colours which were 
previouily attended to. 

The alternate exertions of the retina in the preceding feclion re- 
icinbled the ofcitation or pandiculation of the mufcles, as they were 
performed in diicctions contrary to each othc, and were the conle- 
quence of fatigue rather than of pain. And in this they differ lrom 
the lucciliive diilimilar exertions of the retina, mentioned in this lec- 
tion, which refcmble in miniature the more violent agitations of the 
limbs in convullive dileafes, as cpilepfy, chorea S. Viti, and opiftho- 
tonos ; all which dileafes are perhaps, at firft, the confequence of 
pain, and have their periods afterwards eftablilhcd by habit. 


VIII. <Ihe 
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VIII. The 'retina, after leaving been excited into adlion by a flimulus fnmr- 
iv/iat greater than the lajl mentioned, falls into a fixed Jpaf modi' 
a dU on, ’which continues for fame <7 ivs. 

*1. After having looked Ion" at the meridian lun, in mukine feme 
of the preceding experiments, till the difks f.uied into a pale blue, 1 
frequently oblervcd a bright blue fpeflrum of the fun on other objects 
all the next and the fuccecding day, which conlhintly occurred when 
I attended to it, and frequently when I did not prcvioully attend to it. 
When I clofed and covered my eyes, this appeared of a dull yellow ; 
and at other times mixed with the colours of other objects on which 
it was thrown. It may be imagined, that this part of the retina was 
become infcnli-ble to white light, and thence a bluifh Ipcflrum became 
vifible on all luminous objefls ; but as a yellowifh fpeftrum ^as alio 
i'ecn in the clofed and covered eye, there can remain no doubt of this 
being the fpe&rum of the fun. A limflar appearance was oblervcd by 
M. iEpinus, vvhi'ch he acknowledges he could b' vc 110 account of. 
(Nov. Com. f’etrop. V. 10. p. 2. and 6.) 

'I'he locked jaw, and fome cataleptic tpafms, arc rclombled by this 
phenomenon ; and from hence we may learn the danger to the eye by 
infpefting very luminous objedls too long a time. 


IX. A quantity of fimulus greater than the preceding induces a temporary ; 

paralyjts of 'the organ oj vijiQn. • 

» 

1. Place a circular piece of bright red filk, abovi’t half an inch in 
diameter, on the middle of a fheet of white paper ; lay them on the 
floor in a bright funfhinc, and fixing your tyes»lleadilv on the center 
of the red circle, for tnrec or four minutes, at the tlillancc of four or 

4 15 a . iix 
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fix feet from the objedt, the red filk will gradually become paler, and 
finally ceafe to appear red at all. •’ 

2. Similar to thefe avemany other animal fadts ; as purges, opiates, 
and even poifons, and contagious matter, ceafe to Simulate our fyfiem, 
after we have bce*n habituated to their ufe. 'So fome people fleep un- 
diflurbed by a clock, or even by a forge hammer in their neighbour- 
hood : and not only continued irritations, but violent exertions of any 
kind, are lucccedcd by temporary paralyfis. The arm drops down 
after violent adtion, and continues for a time ufelels ; and it is probable, 
that thofe who have peri Hied fuddcnly in fwimming, or in fcating on 
the ice, have owed their deaths to the piralyfis, or extreme fatigue, 
which fuccceds every violent and continued exertion. 


X. Miscellaneous- Remarks. 

t 

There were fome circumftances occurred in making thefe experi- 
ments, which were liable to alter the refults of them, and which I 
fhall here mention for the afliftancc of others, who may wifii to re- 
peat them. 


t . Of dir eel and inverfe fpettra ex i/ling at the fame \ time ; of reciprocal 
direSl fpcBra ; of a combination of direEl and inverfe fpehlra ; of a 
JpeEtral halo ; rules to pre-determine the colours of fpeSlra. 

1 , i 

' i i 

« 

a. When an area^ about fix inches fquare, of bright pink Indian 
paper, had beeii viewed on an area, about a foot fquare, of white 
writing paper, the internal fpedtrum in the elofed eye was green, 
being the reverfe fpedtrum of the pink paper ; and the external fpec- 
trum was pink, being the diredt fpedtrum of the pink paper. The 

fame 
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fame circumfhnce happened when the internal area was white, and 
external one pink; that is, the internal fpedrum was pink, and the 
external one 'green. All the lame appearances occurred when the pink 
paper was laid on a black hat. 

b. When fix inches fquare of deep violet poliflved paper was viewed 
on a foot fq uare of white writing paper, the internal fpedrum was 
yellow, being* the reverfe fpedrum of the violet paper, and the 
external on£ was viplct, being the dired fpedrum of the violet 
paper . 

c. When fix inches fquare of pink paper was viewed on a foot 
fquare of blue paper, the internal fpectrum was blue, and the external 
fpedrum was pink ; that is, the internal one was the direct fpedrum 
of the external objed, and the external one was'the direct fpectrum of 
the internal object, inftead of their being each the reverie fpedrum of 
the objeds they^ belonged to. 

d. When fix inches fquarq of blue paper were viewed on a foot 
fquare of yellow paper, the interior fpedrum became a brilliant yel- 
low, and the exterior one a brilliant blue. The vivacity of the 
fpedra was owing. to their being excited both by the ftitnulus of the 
interior and exterior objeds ; fo that the interior yellow fpedrum 
was both the reverfe fpedrum of the blue paper, and the dired 
one of the yellow paper; and the exterior blue fpedrum was both 
the reverfe fpedrum of the yellow paper, and the dired 011c of the 
blue paper. 

e. When the internal area was only a fquare half-inch of red paper, 

laid on a fquare foot of dark violet paper, the internal fpfcdrum was 

green, with a reddiflv-blue halo. When the fed internal paper was . 

two inches fquare, the internal lpe£trum was a deeper green, and the * 

external one redder. When the internal paper was fix inches fquare, 

the fpedrum of it became blue, and the fpedrum of the external paper 

was red. , 

/! When 
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/. When i I q u.t re half-inch of blue piper was laid on a !l\-iuob 
Iquare of yellow paper, the Ipedlrum of the central paper in ^ t h^. 
doled eye wa, yellow, iiuirclcd with a blue halo. On looking Iona, 

f ii _ - 

on the meridian fun, the ditk hides into a pale blue Un rounded with i. 
whitilh halo. „ . . 

Thelc eircumflanccs, though they very much perplexed the ex- 
periment:, till they were invefbgated, admit of a latisfadlorv explana- 
tion ; for while the rays from the bright internal objedt ‘in exp. a. I.d! 
w ith tlieir full force on the center of the retina, and, by fatiguing 
that pait of it, induce the reverie Ipedtrum, many fcattered rays, lVom 
the fame internal pink paper, fall on the more externa’ ;>arts of the 
retina, hut not in luch quantity as to occafion much fatigue, and 
lienee induce the dirdet fpectrum of the pink colour in thole parts of 
the eye. The lame reverie und dircdl fpedlra occur from the violet 
piper in exp. l>.: and in exp. c. the lcattered rays Irom the central 
pink paper produce a direct lp eel run) of this colour on the external 
parts of the eye, while the fcattered rays from the external blue 
paper produce a dired lpectrum of that colour on the central pait of 
the eye, inltcad of thelc parts of the retina falling reciprocally into 
their reverie fpectra*. In exp. d. the colours being the reverie of each 
other, the lcattered rays Irom the exterior objedt falling on the cen- 
tial parts of the eve, and there exciting their direct fpectrum, at the 
lame time that the retina was excited into a reverfe Ipedtrum by the 
central object, and this diiedt and reverie fpedtrum being of fimilar 
colour, the ii;p< rior brilliancy of this fpedtrum* was produced. In 
exp. e. the viildt of various quantities of ltimulus. on the retina, from 
the diilcrent reipedtive! fizes of the internal and external areas, induced 
a fpedjtrum o! the intern ii area in the center of the eye, combined of 
the reverie Ipedtrum of that internal area and the diredt one of the ex- 
ternal area, in various fnaues ot colour, f;om a pale green to a deep 
blue, with linnlai uhanges in the Ipedtrum of ’the external area. For 
U • the 
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tisc lame reaions, when an int-unal brieht ol'kct u a . ,’m.dl, 
ex:»/. in Read of the while of the lpefli u:n of the i \ f ci nsl object 
1 'ang reverie to the eeiom of the intern u ohje._>, on!v a kind oi halo, 
•oi : aviation of colour, finnlar to that of the intoned object, wu, Ipiead 
a little way o\ the external lueetrum. For this infernal blue area 
bein': fo fmall, the lettered rays from it extended but a little way on 
l'.i_ image of the external area of yellow paper, an ! could therefore 
produce only a blue halo round the yellow ipeblrum in the center. 

If any one fhould fufpcet that the lcattcivd ray* tiom the ( \terior 
coloured objeel do not intermix with the rays fioni the intnior co- 
loured ohj i't, and thus affect the central part of the eye, kt him look 
through an opakc’tube, about two feet in length, and an inch in di- 
ameter, at a coloured wall of a room with one <ye, and with the 
other eye ilaked ; and he will find, that by (hutting out t!i ' lateral 
light, the area of the wall feen through a tube appem, as if ilLimi— 
n.ited by the 1’inlhino, compared with the other parts of it; from 
whence arifics the advantage of looking through a dark tube at diTlant 
paintings. 

Hence we may fafely deduce ■.the following rule-, to determine be- 
fore-hand the colours of all fpedtra. i. The direct fpeftium without 
any lateral light is an evanefeent reprekntalion of its object in flic un- 
fatigued eye. 2. With feme lateral light it becomes of a colour com- 
bined of the dirc£t fpe&rumof the central object, and of the circum- 
jacent objects, in pioportion to their refpeftive quantity .uid brilliancy, 
g. The reverie Ipedlfum without lateral light is a repo ieutation in 
the t.uigueu eye of the form of its objects, with Rich a colour a,, would 
be produced by all the primary colours, except .that^ of the objeft. 
4. With lateral light the colour is compounded of ghc reverfe fpec- 
trum of the central object, and the direct fpeftrum of the circumjacent 
objects, in proportion to their relpc&ivc quantity and brilliancy. 


a. Vjir'iaticn 
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Variation and viv&chy of the fpeElra occaftoned by extraneous light. 

• • « 

The reverfe fpectrum, as has been before explained, is fimilar to a 
colour, formed by a combination of all the primary -colours, except 
that with which the eve has been fatigued in making the*experimcnt : 

the rcverl'c fpc^lrum of red is fuch a green as would be produced 
by a combination of all-the other prifmatic colours. Now it mud be 
oblervvd, that this reverfe fpe&xum of red is therefore the diredl fpec- 
trum of a combination of all the other prifmatic colours, except the 
red ; whence, on removing the eye from a piece of red filk to a fheet 
of white paper, the green fpe&rum, which is perceived, jmay either 
be called the reverie Ipeclrum of the red filk, or the direct lpe&rum 
of all the rays* from the white paper, except the red'; for in truth it 
is both. Hence we fee the reafon why it is not eafy to gain a direct, 
fpectrum of any coloured objedt in the day-time, where there is much 
lateral light, except of very bright objects, as of the fetting fun, or 
by looking through .an opake tube ; becaufe the lateral external light 
tailing alio on the central part of the retina, contributes to induce the 
reverie fpectrum, which is at the fame time the direct fpc<ftrum of 
that lateral light, deducting only the colour of the central objeft which 
we have been viewing. And for the. fame reafon, it is difficult to 
gain the reverfe fpc&rum, where there is no lateral light to contri- 
bute to its formation. Thus, in looking through an opake tube on a 
yellow wall, and clofitig my eye, without admitting any lateral light, 
the fpcctra were all at firfl: yellow ; but at length changed into blue. 
And on looking in 'the fame manner on red paper, I did at length get 
a green fpe&rum; but they were all at firft red ones : and the fame 
aftejr'looking at a candle in the night. 

'f'he reverfe fpeftrum was formed with greater facility when the 
. i eye 
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eye was thrown from the objedl on a fhect of white paper, or when 
light was admitted through the clofed eyelids ; becaufe not only the 
fatigued part of the retina was inclined fpon{aijeoufly to fall into mo- 
• tions of a contrary direction ; but being ftill fenfible to all other rays of 
light except that with which it was lately fatigudS, was by theferays 
Simulated at the fame time into thofe motions which form the reverfe 
fpedtrum. Hence, when the reverfe fpedtrum of any coloui became 
faint, it was wonderfully revived Jay admitting more light through 
the eyelids, by removing the hand from before them : and hence, on 
covering the clofed eyelids, the fpedlrum would often ceafe for a time, 
till the retina became fenfible to the fttmulus of the fmaller quantity 
of light, and thdn it recurred. Nor was the fpedtrum only changed 
in vivacity, or in degree, by this admiflioti of fight through the eye- 
lids t but *it frequently happened, after having viewed bright objects, 
that the fpedtrum in the clofed and covered eye was changed into a 
third fpedtrum, when light was admitted through the eyelids : which 
third fpedtrum wa6 compofed of fuch colours as could pafs through 
the eyelids, except thofe of the objedt. Thus, when an area of half 
an inch diameter of pink paper was viewed on a flieet of white paper 
in the funfhind, the fpedtrum with clofed and covered eyes was green ; 
but on removing the hands from before the clofed eyelids, the fpec- 
trum became yellow, and returned inftantly again to green, as often 
as the hands were applied to cover the eyelids, or removed from them : 
for the retina being now infcrffible to red light, the yellow rays pall- 
ing through the eyfelids in greater quantity than the other colours, 
induced a yellow fpedtrum ; whereas if the fpedtrum wa% thrown on 
white paper, with the eyes open, it became only a lighter green. . 

Though a certain quantity of - light facilitates the* formation or the* 
reverfe fpedtrum, a greater quantity prevents its formation, as the 
more powerful ftimulus excites even the fatigued parts cf the eye into 
adtion ; otherwile we fliould fee the ipedtrum of the lafl: viewed objedt 
as often as we turn our eyes. Hence the reverfe fpedtra arc belt feen 

Vol. I. 4 C . by 
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by gradually approaching the hand near the clofed eyelids to a certain 
difance only, which muft be varied with the brightnefs of the day, 
or the energy of the fpedrum. Add to this, that all dark fpedra, as 
black, blue, or green, if light be admitted through the eyelids, after 
they have been 4 'omc time covered, give reddiflj fpedra, for the rea- 
fons given in Sed. III. Exp. x. 

From thefe circuniftances of the extraneous light coinciding With 
the fpontaneous eiToits of the fatigued retina to produce a reverfe fpec- 
trum, as was obferved before, it is not cafy to gain a dired fpedrum, 
except of objeds brighter than the ambient light ; fuch as a candle in 
the night, the fetting fun, or viewing a bright objed through an 
opake tube ; and then the reverfe fpedrum is inftantaheoufly produced 
by the admiffioti of lbme external light ; and is as infantly converted 
again to the diced fpedrum by. the exclufion of it. Thus, on look- 
ing at the fetting fun, on doling the eyes, and covering them, a yel- 
low fpedrum is feen, which is the dired fpedrum of the fetting fun ; 
but on opening the eyes on the Iky, the yellow fpedrum is immedi- 
ately changed into a blue one, which is the reverfe fpedrum of the 
yellow fun, or the dired fpedrum of the blue Iky, or a combination 
of both. And this is again transformed into a yelloVone on doling 
the eyes, and fo reciprocally, as quick as the motions of the opening 
and doling eyelids. Hence, when Mr. Melvill pbferved the fcintilla- 
tions of the far Sirius to be fometimes coloured, thefe were probably 
the dired fpedrum of the blue Iky on the parts of the retina fa- 
tigued by the white light of the far. (Eflays PKyfical and Literary, 
p" 8 1. V. 2 .) ... . 

When a dired fpedrum is thrown on colours darker than itfelf, it 
‘mixes with thcnl ; as the yellow fpedrum of the, fetting fun, thrown 
on the green grafs,* becomes a greener yellow. But when a dired 
fpedrum is thrown on colours brighter than itfelf, it becomes inftantly 
changed into the reverfe fpedrum, which mixes with thofe brighter 
c jgjp ws. So the yellow fpedrum of the fetting fun thrown on the 

luminous 
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luminous \flcy becorties blue, and changes with the colour or bright- 
nefs of the .clouds on which it appears. But the reverie fpeftrum 
mixes with every kind of colour on which st is thrown, whether 
brighter thanltfelf or not : thus the reverfe fpeftrum, obtained by 
viewing a piece of yellow filk, when thrown on* white paper, was a 
lucid blue greep ; when thrown' 'on black Turkey leather, becomes a 
deep violet.. And the fpc&rum of blue filk, thrown on white paper, 
was ,a light yellow on black filk "w^s an obfeure orange; and the 
blue fpe&rum, obtained from orange-colou red filk, thrown on yellow, 
became a green. 

In thele cafes > the retina is thrown into activity or fenfation by the 
Bimulus of external colours, at the fame time that it continues the 
activity or fenfation which forms the fpeftra ; in the fame manner as 
the prifmatic colours, painted on a whirling top, are feen to mix to- 
gether. When thefe colours of external objects are brighter than the 
dire# fpe&rum which is thrown upon them, they change it into the 
reverfe fpe&rum, like the admiffion of external light on a dire# fpec- 
trum, as explained above. When they are darker than the dire# fpcc- 
trum, thdy mix with it, thei^ weaker ftimulus being infufficient to 
induce the reverfe fpeftrum. 


3. Variation offpettra in refipett to number , ami figure, and remifiion. 

• • 

When we look long and attentively at any object, th*c eye cannot 
always be kept entirely motionlefs ; hence,* on uifpefting a circular 
area of red lilk placed on white paper, a lucid crcfceut or edge is feen 
to librate on one f de or other of the red circle : for the exterior parts 
of the retina fometimes falling on the edge of the central filk, and 
fometimes on the white paper, are lefs fatigued with red light than 
the central part of the retina, which is conftantly expofed to it ; and 

4. C 2 » therefore. 
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therefore, when they fall on the edge of the red (ilk, they/perceive it 
more vividly. Afterwards, when the eye becomes fatigued, -a green 
fpe&rum in the form 1 of a crefcent is feen to librate on one fide or 
other of the central circle, as by the unfteadiitefs of the eye a part of 
the fatigued rctifia falls on the white paper ; and as by the increafing 
fatigue of the eye the central part of the filk appears pater, the edge on 
which the unfatigued part of the retina occafionally falls will appear 
of a deeper red than the original filk, becaufe it Is compared with the 
pale internal part of it. M. de Buffon in making this experiment ob- 
ferved, that the red edge of the filk was not only deeper coloured than 
the original filk ; but, on his retreating a little from tf, it became ob- 
long, and at length divided into two, which mod have been owing to 
his obferving it cither before or behind the point of interferon of the 
two optic axifes. Thus, if a pen is held up before a diftant candle, when 
we look intenfbly at the pen two candles are feen behii'id it ; when we 
look intenfely at the candle two pens are feen. If the fight be un- 
fleady at the time of beholding the fun, even though one eye only be 
ufed, many images of the fun will appear, or luminous lines, when 
the eye is clofed. And as fome parts cf thefe will more vivid than 
others, and fome parts of them will be produced nearer the center of 
the eye than others, thefe will difappear fooner than the others ; and 
hence the number and fhape of thefe fpe&ra of the fun will continually 
vary, as long as they exifl:. The caufe,of fome being more vivid than 
others, is the unfteadinefs of the eye of the beholder, fo that fome 
parts of the j*etina have been longer expofeH to the funbeams. That 
fome parts of a complicated fpe&rum fade and return before other parts 
‘of it, the following* experiment evinces. Draw three concentric cir- 
cles i the external one an inch and a half in diameter, the middle one 
an inch, and the internal one half an inch ; colour the external and 
internal arcas'blue, and the remaining one yellow, as in Fig. 4.; after 
l»^JPlooked about ^minute on the center of thefe circles, in a bright 
lUnt, the fpeftrum of the external area appears firfi: in the clofed eye, 

‘ then 



Sec r.XL. jrff ' O CU L>AR ’SPECTRA. 565 

then the twiddle area, and laftly the central one ; and then the central 
pt?e difeppears, and the others in inverted order. If concentric circles 
of more colours are added, it produces the- beautiful ever changing 
fpe&rum in &e£f. 1. Exp. 2 . 

From hence it would feem, that the center of the eye produces 
quicker remiflions of fpe&ra, owing perhaps to its greater fenfibility; 
that is, to its more energetic exertions. Thefe remiflions of fpedra 
bear.fome analogy to the tremors cJf ‘•he hands, and palpitations of the 
heart, of weak people : and perhaps a criterion of the ftrength of any 
mufcle or nerve may be taken from the time it can be continued in 
exertion. 


4. Variation of fpettra in rejpefl to Frillianey ; the vifibiRty <f the cir - 
* culation of the blood in the eye. 

1 , The meridian or evening light makes a difference in the colours 
of fome ipe&ra ; for as the fun defeends, the red rays, which are lefs 
refrangible by the convex atynofphere, abound in great quantity. 
Whence the (pe&rum of the light parts of a window at this time, or 
early in the morning, is red ; and becomes blue either a little later or 
earlier ; and white in the meridian day ; and is alfo variable from the 
colour of the clouds or fky which areoppofed to the window. 

2» AH thefe experiments are liable to be confounded, if they are 
made too foon after each t>ther, as the remaining fpedrum will mix 
with the new ones. This is a very troublefome circumftance to 
painters, who are obliged to Iqok long upon the fame colour ; and i/i 
particular to* thofe whofe eyes, frpm natural debility, camiot. long 
continue the fame kind of e^jtiop. For the fame peafon, in makiug 
thefe experiments, the refult becomes much varied if the eyes, after 
viewing any objedt, arc removed on other objects for but an inftant of 
time, before we clofe them to view t,he fpedrum ; for the light from 

* .the 
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the object, of which we had only a tranfient view, in the xfery time of 
doling our eyes aCts as a ftimulus on the fatigued retina,; and for a 
time prevents the dcfirtxl fpeCtrum from appearing, or mixes its own 
fpeCtrum with it. Whence, after the eyelids are clofed, either a 
dark field, or fomc unexpected colours, are beheld for a few feConds, 
before the deli red fpeCtrum becomes diltinCtly vifible. • 

3. The length of time taken up in viewing an objeCt, of which wo 
are to obferve the fpeCtrum, makes a great difference in the appearance 
of the fpeCtrum, not only in its vivacity, but in its colour ; as the 
direCt fpeCtrum of the central objeCt, or of the circumjacent ones, a'nd 
alfo the reverfe fpeCtra of both, with their various combinations, as 
well as the time of their duration in the eye, and of their remillions 
or alternations, depend upon the degree of fatigue the retina .is fubjeCt- 
ed to. The Chevalier d’Arcy conftruCted a machine by which a coal 
of fire was whirled round in the dark, and found, that when a lu- 
minous body made a revolution in eight' thirds of time, it prefented to 
the eye a complete circle of fire ; from whence he concludes, that the 
impreflion continues on the organ about the feventh partqjLafecond. 
(Mem. de l’Acad. des Sc. 1765.) ThU, however, is,.o/ily to be con- 
fidcred as the fhortefl time of the duration of thefe direCt fpeCtra ; fince 
in the fatigued eye both the dired and reverfe fpeCtra, with their in- 
termiflions, appear to take up many feconds of time, and fee m very 
variable in proportion to the circumftances of fatigue or energy. 

4. It fometimes happens, if the eyeballs have -been rubbed hard 
with the fingprs, that lucid fparks are feen in quick motion amidfl the 
fpeCtrum we are attending to. This is fimilar to the fiafhes of fire 
from a ftrok'e on the* eye in fighting, and is refembled by the warmth 
and glow, which appears upon the Ikin after friction, and is probably 
owing to an acceleration of. the arteriaI J( Uo°d into the vefTels emptied 
by the .previous prefiure. By being accuftomed Co obferve fuch fmall 
fijpfatieris in the eye, it is eafy to fee the circulation of the blood in 
M organ. I have attended to this frequently, when I have obferved 

my 
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my eyes more than commonly fenfible to other fpeCtra. The circu- 
lation mn} be feen either in both eyes at a time, or only in one of 
them ; for as a certain quantity of light is necclTary to produce this 
curious phenomenon, if one hand be brought nearer the'cloled eyelids 
than the other, the circulation in that eye will /or ,a time difappear. 
For the ealier viewing the circulation, it is fometimes neceffary to 
rub’ the eyes with a certain degree of force after they are clofed, and 
to hold the breath rather longer tljan is agreeable, which, by accu- 
mulating more blood in the eye, facilitates the experiment ; but in 


general it may be feen diftinCtly after having examined other fpeCtra 
with your back to the light, till the eyes become weary ; then having 
covered your doled ^eyelids for half a minute, till the fpeCtrum is 
faded away which you were exartoitiingj turn? your face to the light, 


and removing your hands from the eJfSlids, by and by again lhade them 
a little, and the. circulation ^comieS curibtifly diftiinft. The ftreams 
of blood are however generally feen to unite, which ftiews it to be the 


venous circulation, owing, I fuppofe, to the greater opacity, of the 
colour of the blood in thefe veffels ; for this venous circulation is alio 


much mbre eafily feen by thetiiicrbfcope in the tail of a tadpole. 


5. Variation of fpedra in refpeB to diftinflnefs and fi%e ; with a new way 

of magnifying objects. 

, -»•' ' 

1. It was before obferved, that When the two colours viewed to- 
gether were oppolite to each other, as yellow and blue, red and green, 
&c. according to tfie table of reflections and tranfmiflions of light in 
Sirlfaac Newton’s Optics, B/IT. Fig. 3. theJpe&ra of thole colours 
were of all others the mbftbrifliant, and belt defined; becaufe’ they 
were combined of the reverfe ifpfeCtrum of pjie colour, and of the diredt 
fpeCtrum of the other. PfcnCe,‘ in books printed with fmall types, or 
in the minute graduation of thermometers, or*of clock-faces, ’which 
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arc to be fecn at a diftancc, if the letters or figures are coloured with 
orange, and the ground with indigo ; or the letters with 1 el, and the 
ground with green ; or any other lucid colour is ufed for the letters, 
the fpc&rum of which is limilar to the colour of the gr^snd ; f uch let- 
ters will be feen much more diftitxftly, and with lei's confution, % than 
in black or white : for as the fpeftrum of the letter is the fame colour 
with the ground on which they are feen, the unflcadinefs of the eye 
in long attending to them will not produce coloured lines ijy the edges 
of the letters, which is the principal caufc of their con fu lion. The 
beauty of colours lying in vicinity to each other, vvhofe 1'pcTra aic 
thus reciprocally limilar to each colour, is owing to this greater ealc 
that the eye experiences in beholding them diftin£lly r ; and it is pro- 
bable, in the organ of hearing* a fimikfr circumltance may conllitute 
the pleafure of melody. Sir Ifaac Newton obferves, that ‘gold and 
indigo were agreeable when viewed together ; and thinks there may 
be fome analogy between the fenfations of light and found. (Optics, 
Qu. 14*.) 

In viewing the fpe&ra of bright objects, as of an area of red filk of 
half an inch diameter on white paper, eafy to magnify it to ten- 
fold its fize : for if, when the lpedtrum is formed, you ltill keep your 
eye fixed on the filk area, and remove,. it a few inches further from 
you, a green circle is feen round the red filk : for -the angle now lub- 
tended by the filk is lels than it was when the fpe&rum was formed, 
but that of the fpe£li um continues the fame, and our imagination 
places them at the fame diftance. Thus when you view a fpe&rum 
on a Iheet of white paper, if you approach the paper to the eye, you 
may diminilh it to 3 point ; and if the paper is made to recede from 
the eye,' the fpe&rum Vill appear magnified in proportion to the dif- 
tance. 

I was furprifed, and agreeably amufed, with the following experi- 
ment. * I covered a paper about four inches fquare with yellow, and 
vgj£h a pen filled with a blue colour wrote upon the middle of it the 
• 7 word 
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word BANKS in capitals, as in Fig. 5, and fitting with my back to 
the* fun > fixqd my eyes for a minute cxa<flly on the center of the let- 
ter N in the middle of the word ; after doling »my eyes, and (hading 
them fomewhat with my hand, the word was diftindtly feen in the 
fpedrum in yellow letters on a blue field ; and then,’ on opening my 
eyes, on a yellowifh wall at twenty feet diftance, the magnified name 
of BANKS appeared written on the wall in golden characters. 


Cortclufion, 


It waa obferved by the learned M. Sauvage (Nofol. Method. 
Cl. VIII. Ord. 1.) that the pulfations of the optic artery might be 
perceived by looking attentively on a white wall well illuminated. A 
kind of net-work, darker than the other parts of the wall, appears and 
vanifhes alternately with every pulfation. This change of the colour 
of the wall he well alcribes t<^ the compfeffion of the retina by the di- 
aftolc of the artery. The various colours produced in the eye by the 
preflure of the finger, or by a Broke on it, as mentioned by Sir Ifaac 
Newton, feem likewife to originate from the unequal prelfurc on va- 
lious parts of the retina. Now as Sir Ifaac Newton has (hewn, tint 
all the different colours are reflected or tranlmitted by the lamina’ of 
lonp bubbles, or of air, according to their different thicknefs or thin- 
nefs, is it not probable, that the effect of the activity of the retina may 
be to alter its thicknfifs or thinnefs, fo as better to adapt it to refit ft or 
tranlmit the colours which Bimulate it into a&i?>i>, r M’av not mu£ 
cular fibres cxilt in the retina for this purpofe, which may be lcfis mi- 
nute than the locomotive mufclcs of microfcopic animals ? May not 
thefe mufcular nation’s of the retina conftitutc the lenfation of light 
and colours ; and the voluntary repetition* of them, when thf*v>bjeft 
VOL. I. 4 L . 
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is withdrawn, conftitute our memory of them ? And laftjty, may not 
the laws of the fenfations of light, here inveRigatcd, be applicable to 
all our other fenfes, an d much contribute to elucidate many pheno- 
mena of animal bodies both in their healthy and diTeafed Rate ; and 
thus render this inveftigation well worthy the attention of th6 phy- 
iician, the metaphyftcian, and the natural pbilofophc. r ? 

November l, 1/85. 
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, Ui t tonal QbJ't*rvtiticns on Vertigo, which ought to have been injected 
in Seel. XX. 6. after the IVords “ optic nerve,” at the End oj the 
j'eond I aragraph. 

After revolving with your eyes open till you become vertiginous, 
ns Toon as you ccafe to revolve, not only the circum-ambient objeds 
appear to circulate round you i;i a direction contrary to that, in which 
you have; been turning, but you are liable to roll your eyes forwards 
and backwards ; as is well obferved, ’and ingenioufly demonflrated by 
Dr. Wells in a* late publication on vifion. The fame.occurs, if you 
revolve with your eyes clofed, and open them immediately at the 
time of your ceafing to turn ; and even during the whole time of re- 
volving, as may be felt by vour hand •prelfed lightly on your clofed 
eyelids. To.thefe movements of the eyes, of which he fuppoles the 
oblcrvcr to be inconfcious, Dr. Wells alcribes the apparent circum- 
gyration of objects on coaling to revolve. 

The caufeof thus turning our eves forwards, and then back again, 
after our body is at reft, depends, I imagine, on the lame ciicum- 
lfa cc, which induces us to follow the indiftind lpcdra, which arc 
formed on one lidc of thff center of the retina, when we oblervc them 

r 

apparently on clouds, as delcribed in Sed. XL. 2. 2. ; and then not 
being able to gain a more diftind vilion of them, we turn our eyss 
luck, and again and again purfue the Hying lh’ade. * . 

But this Killing of the eyes, after revolving till .we become verti- 
ginous, cannot caulo the apparent circumgyration ot objeds, in a di- 
redion contrary to that in which we have Ijecn revolving, Jor the 
follow ing realons. 1 . Bccaufe in purluing a fpedrum in t lie Iky, or 

4 D 2 ‘ on 
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on the ground, as above mentioned, we perceive no retrograde mo- 
tions of objeds. ?. Becaufe the apparent retrograde motions of ob- 
jects, when we have revolved till we arc vertiginous, continues much 
longer than the rolling of the eyes above defcribed. 

3. When we "have revolved from right to left, the apparent motion 
of objects, when we Bop, is from left to right ; and. when we have 
revolved horn left to light, the apparent circulation of objects is from 
right to left ; }et in both thefe cafes the eyes of the revolver are lee: 
equally to roll forwards and backwards. 

4. Becaufe this rolling of the eyes backwards and forwards take; 
place during our revolving, as may be perceived by the hand lightly 
prelfed on the doled eyelids, and therefore exifts before the ell Let 
aferibed to it. 

And fifthly, I now come to relate an experiment, in which the 
rolling of the eyes docs not take place at all after revolving, and yet 
the vertigo is more diBrcBmg than in the filiations above mentioned. 
If any one looks Beadily at a fpot in the ceiling over his head, or indeed 
at his own finger held up high over his head, and in that lituation 
turns round till he becomes giddy; and .then Bops, and looks horizon- 
tally ; he now finds, that the apparent rotation of objeds is from above 
downwards, or from below upwards ; that is, that the apparent cir- 
culation of objeds is now vertical inBead of horizontal, making part 
of a circle round the axis of his eye ; and this without any rolling of 
his eyeballs. The reafon of there, being no rolling of the eyeballs 
perceived after this experiment, is, bccaufc the images of objeds are 
formed in rotation round the axis of the eye, and not from one fide to 
the other of the axis -of it ; fo that, as the eyeball has not power to 
turn in its fockct round its own axis, it cannot follow the apparent 
motions of thefe evanefeent fpedra, cither before or after the body i? at 
reft. From all which arguments it is manifeB,* that thefe apparent 
reffogiT.de gyrations of objeds are not caufcd by the rolling of the eye- 
balls ; fu B, bccaufe no apparent retrogreBion of objeds is obferved in 

other 
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other rollings of the eyes: fccondly, bccauie the apparent retrogrcl- 
iioh of objects continues many feconds after the rolling of the eyeballs 
ceales. Thirdly, bccauie the apparent rctrogj c/lion of objeds is lome- 
times one way, atid fometimes another, yet the rolling of the eyeball; 
is the* lame. Fourthly, bccauie the rolling of the eyeballs exills be- 
fore, the apparent retrograde motions of objects is obferved ; that is, 
before the revolving perfou Hops. And fifthly, bccauie the apparent 
retrograde gyration o’f objeds is produced, when there is no rolling 
of the eyeballs at all. 

Dodor Wells imagines, that no fpedra can be gained in the eye, 
if a perlon revolves with his eyelids doled, and thinks this a fullicienr. 
argument againft the opinion, that the apparent progreffion of the 
fpedra of light or colours in the eye can cau'l’c the apparent retro- 
greifion of objeds in the vertigo above delcribed j but it is certain, 
when any perfou revolves in a light room with his eyes doled, that 
he neverthelels perceives differences of light both in quantity and co- 
lour through his eyelids, as he turns round ; and readily gainsJpedra 
of thofe differences. And thele lpcdra are not very different except 
in vivacity from thole, which, he acquires, when h.e revolves with 
unclofed eyes,’ lince if he then revolves very rapidly the colours and 
forms of lurrounding objeds are as it were mixed together in his eye 
as when the priimatic colours arc painted on a wheel, they appear 
white as they revolve. The truth of this is evinced by the daggering 
or vertigo of men perfedly blind, when they turn round ; which is 
not attended with apparent circulation of objeds, but is a vertiginous 
difordei of the lcnfe.of touch. Blind men balance thenffelves by their 
fenfe of touch ; which, being lei's adapted for. perceiving lmall devi- 
ations from their perpendicular, occalions them t6 carry themfelvds 
mote cred in walking. This method of balancing themfelves by the 
diredion of their preflurc againff the floor, becomes dil'ordcred by the 
unufual mode of adion in turning round, and they begin to lole their 
perpendicularity, that is, they become vertiginous; but without any 
apparent circular motions of vifible objeds. 

* If 
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It v. ill appear from the following experiments, tlut tht apparent 
pi og ref lion of the ocular fpedra of light or colours is the caufe of tlu 
apparent rctiogicf.ion of objects, after a perfon has rcvolval, till he is 
i ei tiginout. 

h nit, when a" perfon turns round in a light room with his eves 
spell, hut doles them before he flops, lie will feem to he carried for- 
wards in the duedion he was turning for a fhort time alter he llops. 
I>nt if he open., his eves again, the'objcds before him inflantlv appear 
to move in a ictrograde direction, and he lofcs the fenlation of being 
carried forwards. The fame occurs if a perfon revolves in a light 
loom with his eyes doled ; when he flops, he feems to be fora time 
carried forwards, if his eyes are flill doled ; but the inflant he open.-, 
them, the furroumling objects appear to move in retrograde gyration. 
!• rom hence it miy be concluded, that it is the fenlation or imagina- 
tion of our continuing to go forwards in the diredion in which wc 
w cm turning, that eaules t!ie apparent retrograde circulation of objeds. 

SecoW.h , though there is an audible vertigo, as is known by the 
battement, or undulations of found in the ears, which many verti- 
ginous people experience ; and though there is alfoai tangible vertigo, 
.is when a blind perfon turns round, as mentioned above; yet as this 
circumgyration of objeds is an hallucination or deception of the fenl'e 
of fight, we are to look for the caufe of our appearing to move for- 
ward, when wc flop with our eyes doled after gyration, to fome af- 
fedion of this ienfe. Now, thirdly, if the fpedra formed in the eye 
during our rotation, continue to change, when we Hand flill, like 
the fpedra dddibed in Sed. HI. 3. 6. fuch changes mufl fuggelt to 
v. ft the idea or fenlation of our flill contijniing to turn round ; as is the 
tdr, .w hen we revolye in a light room, and dole our eyes before wc 
flop. And laflly, on opening our eyes in the lituation above deferibed, 
the ohjeds we clnnce to view amid thefe changing fpedra in the eye, 
mu ft Jtvm to move in a contrary dircdion ; as the moon iometimes 
appears to move ictiograde, when fwift-gliding clouds are palling for- 
wards lb much nearer the eye of the beholder. 


To 
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To mate obfci vations on faint ocular lpcdtra requires lome degree 
of'habit, and compofure of mind, and even* patience ; lome of thole 
tleleribcd in Sedt. XL. were found difficult *to Ice, by many, who 
tried them ; now it happens, that the mind, during the confufion of 
vertigo, when all the other irritative tribes of motion, as well as those 
of yifion, are iji fome degree dillurbcd, together with the fear ot fall- 
ing, is in a very unfit fbtc foi the contemplation of Inch weak fenfa- 
tions, as are occafiohed by faint ofculsr fpedtra. Yet alter frequently 
revolving, both with my eyes elofed, and with them open, and at- 
tending to the fpedtra remaining in them, by fhading the light from 
my eyelids more oriels with my hand, I at length cealcJ to have the 
idea of going forward, after 1, flopped with n\y eyes doled; and law 
changing lpcdtra in my eyes, which leemcd to move, as it were, over 
the field of vifion ; till at length, by repeated trials on funny days, I 
perluaded myiYlf, on opening my eyes, after revolving fome time, on 
a fhelf of gilded books in mv* library, that I could perceive the fpedtra 
in my eyes move forwards over one or two of the books, like the va- 
pours in the air of a iummer’s day ; and could to far undeceive mylelf, 
as to pcrccivQ the books to Hand ft ill. After more tiials 1 fomclimes 
brought mylelf to believe, that 1 law changing fpedtra of lights and 
Ihadcs moving in my eves, after turning round for fome time, but did 
not ima. inc cither the lpcdtra or the objcdls to be in a {fate of gyration. 
1 (peak, however, with diffidence of thcle fadts, as 1 could not al- 
ways make the experiments luccved, when there was not a ftrong 
light in my room, or when my eyes were not in the moll proper 
Hate for fuch oblervations. 

The ingenious and learned AI. Sauvage has mentioned 'other theories 
to account for the apparent circumgyration of’ objcdls in vertiginous 
people. As the retrograde motions of the particles of blood in the 
optic arteries, by Iprifm, or by fear, as is feen in the tails of tadpoles, 
and membranes between the fingers of fiogs. Another caule he thinks 
may be from the librations to one lidc, and to the other, > of the cryl'- 
i ts.ljirc 
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talline lens in the eye, by means of involuntary adlions of the mufcleo, 
which conftitute the ciliary procefs. Both thele theories lie untlei 
the fame objection as that of Dr. Wells before mentioned ; namely, 
that the apparent motions of objedts, after the obfeiver has revolved 
for fomc time, fhould appear to vibrate this way and that ; and not 
to circulate uniformly in a direction contrary to that, in whieh the 
obferver had revolved. 

M. Sauvagc has, laftly, mentioned the theory of colours left m the 
eye, which he has termed impreflions on the retina. He fays, “ Ex- 
perience teaches us, that impreflions made on the retina by a vifible 
objedt remain fome fecund s after the objedt is remoyed ; as appears 
from the circle of fire, which we fee, w’ en a fire-flick is whirled 
round in the dark ; therefore when we arc carried round our own axis 
in a circle, we undergo a temporary vertigo, when we flop ; bccaufe 
the impreflions of the circumjacent objedts remain for a time after- 
wards on the retina.” Nofolog. Method. Claf. VIII. 1. 1. We have 
before obferved, that the changes of thefe colours remaining in the 
eye, evinces them to be motions of the fine terminations of the retina, 
and not impreflions on it ; as impreflions on a pafltve fybftance mu ft 
either remain, or ceafe intircly. Sec an additional note at the end of 
the fecond volume. 


Dum, Libel 1 aflra petis volitans trepyantibus ali , 
frruis iminemori, parvula gutta, .mari. 

Me* rjuoquc, me currentc iota revolubilis aitas 
Vqlvirit in tenebras, — i, Liter, ipfe fcquor. 
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A. 

Abortion from fear, xxxix. 6, 5. , 

Ablbiption of lolids, xxxiii. 3- 1. xxxvii. 

of fluids in anafarca, xxxv. 1. 3. 

Abfbrbcnt veffels, xxii. 2. xxix^ 1. 

regurgitate their fluids, xxix. 2. 

their valves, xtfix. 2. 

communicate with vena portarum, 

xxvii. 2. 

Accumulation of fcnforial power, iv. 2. xu. 
5. 2. 

Activity of fyftcm too great* cure of, xii. 6, 

. too final], cure of, xx. 7. 

Age, old, xii. 3. I. xxxvii. 4. 

Ague-fit, xii. 7. 1. xxxii. 3. 4. xxxii. 9. 

how cured by bark, xii. ^ 4. 

pciiods, how occafioned, xii. 2. 3. 

xxxii. 3. 4. xvii. 3. 6. 

Ague cakes, xxxii. 7. xxxii. 9. 

Air, fenfc of frclh, xiv. 8. . 

. . injures ulcus, xxvni. 2. 

4 . . injected into veins, xxxii. 5 ^ 

Alcohol delctu ious, xxx. 

Alliterations, why agreeable, xxii. 2. 

Aloes in leffcned doles, xii. 3. I . 

Amu ican natives indolent, xxxi. 2. 
narrow thouldercd, xxxi. r. 


Analogy intuitive, xvii. 3. 7. 

Animals lefs liable to inaJnefs, xxxi'fr. f. 

lefs liable to contagion, xxxiii. t . 

how to teach, xxii. ?. 2. • 

their limilarity to each other, xxxix. 

4. 8. 

their changes after nativity, XXXiX. 

4. 3 . 

their changes before nativity, xxxix. 

4. 8. 

Icfs liable to contagions difenfes, why, 

xxxiii. 1. 5. 

lefs liable to delirium and infinity* 

why, xxxiii. 1. 

, ealicr to preierve than to reptoduer, 

xxxvii. 

food, difhftc of, xxxviii. I. 

. . appetency, xxxix. 4. 7 

Antipathy, x. *2. 2. ^ 

Appetites, xi. 2 .* 2 * xiv. S. • 

Aphtha*, xXvui.* 

Apoplexy, xxxiv.M 7. * 

not from deficient irritation, xxxii 

2 . 1. 

Architecture, xii. 3. 3. xvi. 10. 

Arts, fine, xxii. 2. •» 

Afparagus, its lmcll in urine, xxix. 
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Allocution defined, ii 1 1, iv. 7. v. 2. 

ifiot'M e motions, x. 

Ihongu tl i*in iiritatn cones, X-fiv, 

2 , S. 

formal 1). i->re lutw’rv, xi. }. 

with 11 mat ivc ones, xxiv. 8. 

with 1 1 r 1 ogrude oner , >; x v . 7 . 

x\v. 10. xxv. 1 15. 1 

d: leak’s from, xxxv. 

Ailhnn, \\ ui. 1 5. 

Attention, language of, xvi. 8. 6. 

Atiophy , \x\ in. 

Averfion, 01 igin of, xi. 2. 3. 

B. 

Balance ourfelvcs by vifion, xx. t. 

Bandage incrcafes abforption, xxxiii. 3. 2. 
Barremiefs, xxxvi. 2. 3. 

Battement of founds, xx. 7. 

Bath, cold. See Cold Bath. 

Beauty, fenfe of, xvi. 6. xxii, 2. 

Bile-dudls, xxx. 

.... Bones, xxx. 3. 

.... regurgitates into the blood, xxiv. 2. 7. 
.... vomiting of, xxx. 3. 

Birds of palTagc, xvi. 12. 

„ . . . nefls of, xvi. 13. 

.... colour of their eggs, xxxix. 5. 

Biting in pain, xxxiv. 1. 3. 

of mad animals, xxxiv. 1. 3. 

Black fpots on dice appear red, xl. 3. 

Bladder, communication of with the intef- 
tines, xxix. 3. 

of fiih, xxiv. 1 . 4. 

Blood, transfufion of in nervous fevers, 
xxxii. 4. 

deficiency of, xxxii. 2. and 4. 

from the vena portarum into the in- 

tcBincs, xxvii. 2. , 

..... its momentum, xxxii. 5. 2. 

momentum increafcd by vcnefedlion, 

xxxh. 5. 4. 

drawn in nervous pains, xxxii. 5, 4. 

its oxygenation, xxxviii. 

Breathing, how learnt, xv. 4. 

Breads of men, xiv. 8. 

Brutes difter fiom men, xi. 3. xvi. 17. 


Brutes. See Animals. 

Buxton bath, why it tc; Is warm, xii. 2. t. 
x\:;n. 3. 3. 4 

C. 

Capill.u v are glands, xxvi. 1. 

C.italcpfv, xxxiv. 1. 5. 

Catarih fiosn cold (kin, xxxv. 1 x ■; \ •. 

1 'l 

-■ o* 

from thin caps in flcep, xviii. 15. 

Catenation of motions defined. 11. 11. iv. 7. 

eaufe of them, xvii. 1. 3. 

. do Bribed, x\ 11. 

continue fomc time after theii pi -a* 

dudlion, xvii. r. 3. 

voluntary ones diflevered in llccp, 

xvii. 1. 12. xvii. 3. T3. 

Cathartics, external, their operation, x\i\. 

, 7 -> 

Caulation, animal, defined, ii. 11. iv. 7. 
Caufe of caufes, xxxix. 4. 8. 

Caufcs inert and efficient, xxxix. 8. 2. 

adtive and pallivc, xxxix. 8. 3. 

proximate and remote, xxxix 8. 4. 

Chick in the egg, oxygenation of, xxxviii. 2. 
Child riding on a flick, xxxiv. 2. 6. 

Chilucfs after meals, xxi. 3. xxxv. 1. 1, 
Cholera, cafe of, ixv. J3. 

Circulation in the eye viiiblc, xl. 10. 4. 

Cold in the head, xii 7-5* 

.... perceived by the teeth, xxxii. 3. i. 
xiv. 6. 

.... air, ufes of in feveis, xxxii. 3. 3. 

.... feet, produces coryza, xxxv. 2. 3* 
xxxv. 1. 3. 

.... bath, why n Brengthens, xxxii. 3.3. 
.... flio'.t anti cold breathing in it, xxxii. 

3 * 2 - 

.... produces a fever-fit, xxxii, 3. 2, 

.. .. fit of fever the conlequence of hot fit, 
xxxii. 9. 3. 

.... bathing in pulmonary haemorrhage, 
xxvii. *. 

.... fits of fever, xxxii. 4. xxxii. 9. xviu 
3 3 * 

Comparing ideas, xv 3.. 

Coufcioufncfs, xv. 3. 4. 

ConfcioufacB 
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Cnnfcioulnei's in dic.'iim, win. r?. 

CCiif nnption, ^ts temper jmnit, x\\i. i. 

of dark-eyed patients, 2 . 

ot liolir -c-yed patients, xxuii 2. 

is contaoifiiiN. xxxiii. 2. 7. 

Content of parts Sec Svmpathv. , 

Contag 10A, xu. 3. 6. MX. 9. xxxiii. 2 . 6. 
and >). xxii. 3. 

. f . . . does not (filter the blood, wxui. 

2 u. xxii. ,3. 

Contraction and attraction, sv. 1. 

, , v,- ■ • r*. • . ot fibres produces lenfat ion, iv.5. 
xu. 1. b. 

continues lbmc time, xu. 1. 5. 

alternates with relaxation, xii. 

*■ 3 * . 

Convullion, xvii. I. 8. xxxiv. 1. 1. and 4. 

in - S 

ofparticul.u lmrfclcs, xvii. 1.8. 

periods of, \xx\i. 3. 9. 

Colours of animals, efficient caulc ot, xxxk. 

v . 

ot eggs fioin tenuue imagination, 

xxxix. 5 1. 

of the choroid coat ot the eye, xxxix. 

5 - 1 • 

of birds 1 lefts, xvi. 13. 

Cory/a See Catairh. * 

Cough, nervous, peviods of, xxxvi. 3. 9.* 
Champ, xviii. 15. xxiv. 1. 7. 

Critical days fiom lunatams, xxxvi. 4. 

I). * 

D.ukifh room, why wc fee well in it, s xu. 
2. 1. 

Debility fcnfori.il and ftin»\i!atory. xii. 2 1. 

direct and null re eh of Dt. Brown, 

xii. 2 1. xxmi 3 2 
Sec WcakntTs. 

from dunking fpnits, cure of, :fii. 

7. 8. 

in fevers, cure' of, x.t. 7. 8. 

! ichhcration, what, xxxin.i. 

Dtfire, origin of, xi. 2. 3. 

Diabetes explained, xxix 4. * 

with bloody urine, xxvii. 2. 

in the night, win, 15. 


1 haiilura, \\i\\ 4. 

Dlgllllull, \V\IM. x. uwii 

Jircngtlicncd b> emetics, xkxy 

i- S* 

ftretigthened by regular hours, 

w li\ , \x x\i. 2. 1. 

Digitalis, uie of iu diopfy, xxix. 5.2. 
Dilirimn, two kinds ot, xxxiii. 1. 4. xxxi\ 
2. 2. 

cafes of, n i." 5. 8. 

pi evented by dreams, Wiii. 2. 

.Diftention aifts as a ilimulus, xx\u. a 

See Extcn lion. 

Diftmguifliing, xv. 3. 

Diurnal circle of actions, xw 4. 

Doubting, xv. 3. 

Dreams, \iii. 1 2 xiv. 2. 5. 

their inconliltencv, xuii. 16. 

no furpnle m them, xvni. 17. 

much novelty of combination, xviii. 

. 9 - 

Drophes explained, xxix. 5. 1. 

Dioply cured by infanitv^ xxxiv. 2. 7. 

cure of, xxix. 5. 2. 

Drunkennds. See Intoxication, xxi. 

drminilhed bv attention, xxi. 8. 

Drunkards weak till next day, xvii. 1. 7. 

Hammer, and ftagger, and weep, 

xsi. 4. 1. xxi. 4. 

lcc objcifts double, why* xxi. 7. 

become delirious, fleepy, ftupid, 

Xxi. y 

D^lpruxa in cold bath, xx\ii. 3 2. 

E. 

Ear, a good one, xvi. io. 

: . . n./ile in, x\. 7. 
biggs ( f frogs, fiili, fowl, xxxix. 2 
. . . . ot birds, why fpotted* xxmx. 5 
.... witli double vtdk, \v\i\. 4. 4. 

ElcCti icity, mi' n xi . 9. * 

jaundice" cured hv it, xxx. 2 

Emhnon produced by the mah, xxxix. 

enn lifts ot a living fibre, xxxix. 4 

abforbh nutn merit, rt\ civeso wgen. 

xxxix. 1. 

its .uftionr. and lcnfations , *vj. 2. 

Emetic. See Vomiting. 

4 E. 2 


Ismoiio » 
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Emotions, xi. 2. 

Ennui, u 1 t. odium vit.e, xxxiv. z. 3. xxxin. 

I . 1 . xxxix. 6. 

F.piIept'C hih explained, wxiv. 1. 4. >xvii. 1. 

in ihep, whv, xf’uh 14. &. f 5. 

I 4 .ipiinoxi.il lunations, xxxii. 0. 

Excitability perpetually varies, xii. 1. 7. 

(ynonymous to quantity ot fen- 

ftnial power, xn. r. 7. 

Exercifc, its uft\ xxxii. 5. 3. 

Exertion of fenforial power defined, xii. 2. 1. 
Exiftvnce in (pace, xiv. 2. 5. 

Extenfion, fenle of, xiv. 7. 

E\es become black in Ionic cpilepfies, xxviu 2. 

F. 

Face, fluihing of after dinner xxxv. t. i. 

, . . . why fiift afte&cd in fmall-pox, xxxv. 

J. 1. 

. . . . red from inflamed liver, xxxv. 2. 2. 
Fainting fits, xii. 5. 1. xiv. 7. 

Fear, language of, xvi, 8. r. 

« . . . a caufe of fever, xxxn. S 
- . . . caufe of, xvii. 3.7. 

Fetus. See Embryon, xvi. 2. xxxiv. r. 
Fevers, iiritativc, xxxii. 1. 

intermittent, xxxii. 1. xxxii. j. 

• . . . . fenfitive, xxxiii. 1. 

not an effort of nature for relief, 

xxxii. 10. 

..... paroxyfms of, xii. 7. 1. xii. 2. 3. 
xii. 3. 5. ' 

.... why feme intermit and not others, 
xxx vi. 1. 

cold fits of, xxxii. 4. xxxii. 9. xvii. 

3 - 3 * 

periods of, xxxvi. 3. 

have folar or lunar periods, xxxii. 6. 

fburcc of the fymptoms of, xxxii. 1. 

•/.... pioff ration of ftrefigth in, xii. 4. 1. 

xxxii. 3. 2. ° 

, . r . . Vuie of, xii. 6. I. 

. . . . . how cured by the bark, xii. 3. 4. 

* . . . . cured by increafed volition, xii. 2. 4. 
xxxiv. 2. 8. 

teft quantity of ftimulus in, xii. 7. 8. 

Fibres. See Mufdes. 

\ 


X. 

Fibre-., their mobility, xii. 1.7. vii. t. t. 

u>ntr ictioiu ot, vi. xii. 1. l. 

I >111 claik-. ot r!u u motions, 

. . . . . tlwir notions diliineu uhed from I o- 
■ ul 
t« 11 kit ones, v . 4 

Figuic, xiv. >. 2 11.. ! . 

1 lfb, tlieil' knowledge, xw. I 4. 

Foxgluw, its uk in (Implies, xxr:. y ? 

o\udoie of, x\v. 1 7. 

Free-wili, xv. 3. 7. 

G. 

1 

Gall-ilonc, xxv. 17. See Bile- itoncs. 
Generation, xx>iii. r. xxxix. 

Gills of fifli, xxxviii. 2. 

C i lands, xxu. 1. conglobate glands, xxii. 2. 
...... have their peculiar ffimuius, xi. 1 . 

their ienfes, xiv. 9. xxxix. 6, 

invert their motions, xxv. 7. 

increafe their motion:, xxv. 7. 

Golden rule for exhibiting wine, xii. 7. 8. 

for leaving off wine, xii. 7. S 

Gout from inflamed liver, xxxv. 2. 2. wm. 
1 5. x\iv. 2. 8. 

. . . . in the ffomach, xxiv. 2. 8. xxv. 17. 

. . . . why it returns aftercvacuations, xxxii. 4. 
. . . . owing to vinous fpirit only, xxi. 10. 
.... periods ot, xxxvi. 3. 6. 

Grinning in pain, :txxi". 1. 3. 

Gyration on one foot, xx. 5. and 6. 

H. 

Habit defined, ii. 11. iv. 7. 

Hemorrhages, peiiods of, xxxvi. 3. 11. 

from paralj lis of veins, xx\ii« 

1 . and 2 . 

Hair and nails, xxxiv. 3. 2. 

.... colour of, xxxix. 5. 1 . 

Harmony, xxii 2. 

Head-acns, xxxv. 2. I- 
Hearing, xiv. 4. 

Heat, fenfe of, xiv. 6. xxxii. 3. 1. 

. . . . produced by the glands, xxxii. 3. 

. . . . external and internal, xxxii. 3. 1.. 

.... atmofphere of heat, xxxii. y 1 . 

. , . . increafes during fleep, xviii. J5. 
Htmicrania, xxxv. 2. 1. 


Hemicranv* 
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Heuicr.inia from decaying teeth, xxxv. 2. 1. 
Hepatitis, cuufe bf, xxxv. 2. 3. 

Hciedtfarv difcaf?s, xxxix. 7. 6. 
HcmupluoiTitc in (efts, xxxix. 5. 

Herpes, xwiii. 2. 

• fio n inti. lined kidney, xxxv. 2. 2. 

Hilarity from diurnal fever, xxxvi. 5. 1. 
Hunger, fi-nfe of, xiv. 8. 

Hydrophobia, xxii. 3. 3. 

Hypoelxuuliweifin, xxxiii, i, 1. xxxiv. 2. 3. 

I. 

Ideas ‘defined, ii. 7. 

lie motions of the organs of fenfe, iii. 4. 

xviii. 5. xviii. 10. xviii. 6. 

.... analogous to mini'll Jar motions, iii. 5. 
.... continue lomc time, xx. 6. 

. . . . new ones cannot he invented, iii. 6/1. 
.... abitrafled ones, iii. 7. 4. 

. . . . inconliflrnt trains of, xviii. 16. 

. . . . perilli with the organ of Ienfe, iii. 4. 4. 

* . . . painful from inflammation of the organ, 

id. 5. 5. 

.... irritative ones, vii. 1. 4. vii. 3. 2. xv. 2. 
xx. 7. 

.... c i lefcmhlancc, contiguity, caufation, 
viii. 3. 2. x. 3. 3. . ' 

.... refemble the figure and other properties 
of hodn s, xiv. 2. * . 

.... received in tlibes, xv. 1. 

. . . . of die fame Ienfe eaficr combined, xv. 

1. 1 

.... of reflexion, xv. 1. 6. ii. 12. 

Ideal pre fence, xv. 1.7. 

Identity, xv. 3. 5. xviii. 13. 

Iliac pafiion, xxv. 15. « 

Imagination, viii. 1. 2. xv. 1. 7. :iv. 2. 2. 

* . . ot the male forms the lex, xxxix. 

6. 

Immaterial beings, xiv. 1. xiv. 2. 4. 
Imitation, origin of, xii. 3. 3. xxxix. 3. kxii. 

3 - xvi - 7 - 

Impediment of fpccch, xvii. xvii. 2. 

10. 

Tnfe£tion. See Contagion. . 

Inflammation, xii. 2. 3. xxxiii. 2. 2. 
great vafcular exertion in, xii* 

2. i. 


Inflammation not from pains fiom de‘c£l of 
lhmulus, \x\iii. 2. 3. 

of parts pievioiffly infenfiblc, 

>m. 3. 7. 

* . often diflnnt from its cauic. 

xxi\ . 8. 

obferves folar days, xxxii. 6. ■ 

of tlie c\e, xxxiii. 3. 1. 

of the bowels prevented by their 

continued ac c fion in lleep, xviii. 2. 
Inoculation with blood, xxxiii. 2. 10* 

Infane people, their great ilrcngth, xii. 1. 
lniam’ty (fee Madncfs) pleafurable one, 
xxxiv. 2. 6. 

Infcfts, their knowledge, xvi. 15. and 16. 

in the heads of calves, xxxix. 1. 

clafs of, xxxix. 4. 8. 

Inftimflive actions defined, xvi. 2. 

Intcflines, xxv^. 3. 

Intoxication relieves pain, why, xxi. 3. 

fro m food a 1 te r fat i g ue , xxi. 2 . 

.* difeafes from it, xxi. 10. 

See Di unkennels. 

Intuitive analogy, xvii. 3. 7. 

Invention, xv. 3. 3. 

liritahihtv increafes during fleep, yy iii. 15. 
Itching, xiv. 9. 

J. 

Jaw-locked, xxxiv. 1. 5, 

Jaundice fioin paralyfis of the liver, xxx. 2. 

cuicd by eledtriuty, xxx, 2, 

Judgment, xv. 3. 

K. 

Knowledge of vaiious animals, xvi. 1 1 . 

• L 

. J - dm 

, } 
Lacrymal fack, xvi. 8. xxiv. 2. and 7. 
Ladleals, paralyfis of, x xviii. See Abler- 

hents. 

Lady playing on the harpfichord, xvii. 2. 
Ml , difticflei for her dying bird/ xvii. 2. ic 

Language. 
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Language, natural, its oiigin, x\i. 7. & 8. 

of various pa (lions defcribcd, xvi. 8. 

artificial, ot various animals, xvi. 9. 

theory of, xxxix. 8. 3. 

Lapping of puppies, xvi. 4. 

Laughter explained, xxxiv. 1. 4. 

fiom tickling, xv.ii. 3. 5. xxxiv. 

,,4 ‘ 

fiom frivolous ideas, xxxiv. 1. 4. 

win. 1 a. *- 

Life, long, art of producing, xxxvii. 

Light has no momentum, hi. 3. 1. 

Liquor amnii, xvi. xxxviii. 2. 

.is nutiitious, xxxviii. 3. 

fr07.cn, xxxviii. 3. 

Live:, paraLlisof, xxx. 1.4. 

. . . . large of geele, xxx. 1. 6. 

Lo\e, fentimental, its origin, xvi. 6. 

..... animal, xiv 8. xv i. 5. 

Luna: periods afle£l difeafes, xxxii. 6. 

Lull, xiv. 8. xvi. 5. 

Lymphatics, paralylis of, xxvin. See Ab- 
tm bents. 

M. 

n 

Mad-dog, bite of, xxii. 3. 3. 

Mad net's, xxxiv. 2. 1. Mi. 2. 1. 

Magnctiim, xii. 1. 1. 

Magnifying objects, new way of, xl. JO. 5. 
Male animals haw tents, xxxix. 4. 8. 

.... pigeons give milk, xxxix. 4. 8. 

Alan diilmguiilicd from brutes, xi. 2. 3. 
xvi. 17 

Material world, xiv. 1. xiv. 2. 5. xviii. 7. 
Matter, pent trability of, mv. 2. 3. 

purulent, xxxiii. 2. 4. 

Meades, xxxm. 2. 9. 

Membranes, xxvi. /. 

Memorv defined, u. ic. xv. 1. 7, xv. 3. 
Mi\.flruation b} lunar period:.,* xxxii. 6. 
Mifcnrriage from fear, x\xix. 6. 5. 

Mobility of fibres, xu 1.7. 

MnnWntum of the bloody xxxii 5. 2. 

(ometimes increafecl by venefee- 

fion, xxxii. y 4. 

Monfteis, xxxix. 4. 4. and 5. 2. 

"without heads, xxxviii. 3. 


Moon and fun, their influence, xxxii. 6. 
Mortification, xxxiii. 3. 3. 

Motion is cither caufe or etfecl, i. xiv/ 2. 2. 

primary and fe..ondary, i. 

animal, i. iii. 1. 

propenfity to, xxii. 1. 

animal, continue fome time aftei their 

produdtion, xvii. 1. 3. 

defined, a variation of figuie, iii. 1. 

xiv. 2. 2. xxxix 7. 

Mucus, experiments on, xxvi. 1, 

fecretior of, xxvi. 2. 

Mules, xxxix. 4. 5. and 6. xxxix. 5. 2 
Mule plants, xxxix. 2. 

Mufca: volitantes, xl. 2. 

Mulcles conllitute an organ of fenfe, xiv. 7. 

»• 3 - 

ftimulated by exteniion, xi. i„ 

xiv. 7. 

contrail by fpirit of animation, xii. 

1 1 . and 3. 

Mufic, xvi. 10. xxii. 2. 

Rlulical time, why agreeable, xii. 3. 3. 

N. 

Naufea, xxv. 6. 

Nerve" and brain, ii. 2. 3. 

extremities of form the whole fyftem, 

xxxvii. 3. 

are not changed with age, xxxvii. 4 

Nervous pains defined, xxxiv. i. 1. 

Number defined, ;.iv. 2. 2 
Nutriment for the embryon, xxxix. 5. 2. 
Nutrition owing to flimnlus, xxxvii. 3. 
........ by animal felcdlion, xxxvii 3. 

when the fibres are elongated, xxxvii. 

3 - ‘ * 

like inflammation, xxxvii. 3. 

o. 

Objcfts 1 ofsrg viewed become faint, iii. 3. 2. 
Ocular fpedlra, xl 
Oil externally in diabetes, xxix. 4. 

Old age from inimtability, xxxvii. 

Opium is ftimulant, xxxii. 2. 2. 


Opium 
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1 

Opium promotes abiorption after evacuation, 
xx \m. 2. 10.' 

in incrtSiling dofes, \ii. 3. 1. 

Organs of luifc, fi. 5-^nd fi. 

Oigans when deftroyed ccafc to produce uleas, 
111. 4. 4. • • 

Organic pai tides of Burton, xxxvn 3, xxxix. 

O'! • 

.V 0‘ 

Organ pipes, xx 7. 

Oxygefiation of the blood, xxxviii. 

P. • 

Pa\ from exccCs and defeft of motion, iv. 5. 

X I. 5. 3. XXXIV. |. XXXV. 2. I. 

, . . not felt during exertion, xxxiv. 1.2. 
... fi 0111 greater contraction of fibres, xii. 1 6. 
, . . from accumulation ot fenloiial power, 
xii 5. 3. xxiii. 3. 1. 

, . . from light, preiTiue, heat, caulTics, 
xiv. 9. . 

, . . in cpilepfy, xxxv 2 s 1. 

... diftant from its caufc, xxiv 8. 

. . . from ftene in the bladder, x>xv. 2. t. 

. . . of head and hack fiom defect, xxxii. 3. 
... from a gall-ftone, xxxv 2. 1. xxv. 17. 
... of the flomach in gout, xxv. 17. 

... of fhoulder in- hepatites,* xxxv. 2. 4. 

. , . produces volition, Jv. 6. . 

Palenefs in cold lit, # xxxii. 3. 2. % 

Pallies explained, xxxiv. 1 7. 

Paralytic limbs ftrctch from irritation, vii. 1 . 3. 

patients move their found limb 

much, km. 5. 1 • 

Paralylis from great exertion, xii. 4. 6. 

from Ids exertion, xii. 5. 6. 

of the laftcals, xxviii. ^ 

of t lie liver, xnx 4. 

of the right arm, why, «x£xiv. 1.7. 

of the veins, xxvii. 2. 

Particles of matter will not Approach, xii. 1. 1. 
Partions, xi 2. 2. 

connate, xvi. J 

Pecking of chickens, xvi, 4. 

Perception defined, li. 8. xv. 3.^^ 

Peiiods of agues, how form t f d, xxxii; 3. 4. 

of difeafes, xxxvi • 

„ of natural aftions and of difenfed ac- 

tions, xxxvi * 


Pcrfpiration in fever-fits, xxxii. 9. See Sweat. 
lYtechi.e, xxvii. 2. 

Pigeons fecrctc milk in their llomach*, 
xxmx. 4. 8. 

Piles, xxvii. 2* 

Placenta a pulmonai y organ, xxxviii. 2. 
Pleafurc of life, xxxm. 1 xxxix. 5 

fiom greater* fibrous conlraftions, 

xn. 1 . 6. 

what kind ervufes laughter, xxxiv. 1 . 4. 

- what kind caufcs llecp, xxxiv. 1. 4. 

Pleunly, periods of, xxxvi. 3. 7. 

caufc of, xxxv. 2. 3. 

Prometheus, iloiy of, xxx. 3. 

Proft ration of flrength in fevers, xii. 4. 1. 
Pupils of the eyes large, xxxi. 1. 

Pulle ijuick in fevers with debility, xii. 1. 4. 

xii. 5. 4. xxxii. 2. 1. 

.... in fevers with ll length, xxxii. 2. 

.... from deleft of blood, xxxii. 2. 3. xii. 

1 . 4. 

.* . . weak fiom emetics, xxv. 17. 

Ql 

Quack advcrtifeincnts injurious. Preface. 
Quadrupeds have no fanguiferous lochia, 
xx win 2. 

have nothing liimlar to the yolk 

of egg, xxxi*. l. 

R. 

Rhaphania, peiiods of, xxxvi 3. 9. 

Re.if’on, i\. 1. 2. xv. 3. 

. Reafomng, xv. 3. 

Recolleftion, ii. jo. ix. I. 2. xv. 2, 3. 
Relaxation and bracing, xxxii. 3. 2. 
Repetition, % why agreeable, xii 3.3. xxii.2. 
Relpiution adeemed by attention, xxxvi. fe 1. 
RefUefiTicl’s in # fevcK, xxxiv. 1. 2. • 

Retrograde motjpns, xii. 5.5. xxv‘6. *xix. II. 

of the ftomach, xxv. 6. • 

of the fkin r xxv^. 9. 

of fluids, how dift ingui filed. 

xxix. 8. 

how caufed, xxix. u. # $. 

Retrograde 
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Retrograde vegetable motions, xxix. 9, 

Retina is fibrous, iii. 2. xl. r. 

is a&ivc in vifion, iii. 3. xl. I. 

excited into fpafmodic motions, xl. 7* 

is fentihlc during fletrp, xvki. 5. xix. 8* 

Reverie, xix. 1. xxxiv. 3. 

cafe of a fleep- walker, Xix. 2. 

is an epileptic difeafe, xix. 9. 

Rhymes in poctrv, why agreeable, xxii. 2. 
Rhcumatifm, three kinds v of, xxvi. 3. 

Rocking young.childrcn, xxi. 4. 

Rot in (heep, xxxii. 7. 

Ruminating animals, xxv. 1. 

1 s. 

Saliva produced by mercury, xxiii. 

by food, xxiii. 1. 

by ideas, xxiii. 2. and 5. 

by difordcrcd volition, xxiii. 7. 

Scln nous tumours revive, xii. 2. 2. 

Sci earning in pain, xxxiv. 1. 2. 

Serophul?, its tempara merit, xxxi. 1. 

X xviii. 2. xxxix. 4. 5. 

Scurvy of the lungs, xxvii. 2. 

Sea ficknefs, xx 4. 

flopped by attention, xx. 5. 

Secretion, xxxiii. 1. xxxvii. 

increafed during fleep, xviii. 16. 

Seeds require oxygenation, xxxviii. 2. 
Senfation defined, ii 9. v. 2. xxxix 8. 4. 

difeafis of, xxxiii. 

from fibiou* contra&ions, iv. 5, 

xii. 1. 6. 

in an amputated limb, iii. 7.3. 

iffetfs the whole fenforium, xi. 2. 

produces volition, iv. 6. 

Senfibility increafes during fleep, xviii. 15. 
Senfitivc motions, viii. xxxui. 2. xxxiv. 1. 

fevers of two kinds, xxxi/i. 1. 2. 

ideas, xv. 2. 2. # . 

Seniorium defined, ii. 1. » 

Senfes coiyeft ont another, xvjii. 7. 

.... * diftingiiillicd Ironi appetites, xxxiv. 1. 1, 

1 Scnfonal po'Vfi. ' See Spirit of Animation. 
gicat expence of in the vital mo- 
tions, xxxn. 3. 2 . 

tWo kinds of exerted m fenfitive fe- 

. veia, xxxiii. 1 . 3 ■ 


E X. 

Senforial powers defined, v. 1. 

motions diflinguifhed from fibrous 

motions, v. 3. " 

not much accumulated in fleep, 

xviii. 2. 

powders, accumulation of, xii. 5. 1. 

exluuflion of, xii. 4. 1. 

wafled below natural in hot fit% 

xxxii. 9 3. 

lefs exertion of produces pain, xiL 

S- 3 - 

lefs qu?ntity of it, xii. 5. 4. 

Scnfual motions diflinguifhed from it*iifco T ar, 
5i - 7 -. 

Sex owing to the imagination of the father, 
xxxiv. 5. 

. . . xxxix. 7. 6. xxxix. 6. 3. xxxix. 6. 7. 
Shingles from inflamed'kidncy, xxxv. 2. 2. 
Shoulders bioad, xxxi. 1. xxxix. 7. 6. 
Shuddering from cold, xxxiv. 1. 1. and 2. 
Sight, its accuracy in into, xvi: 6, 

Skin, fkurf on i , xxvi. 1 . 

Sleep fufpends volition, xviii. 1. 

.... defi :cd, xviii. 21. 

.... remote caufes, xviii. 20. 

.... fenfation continues in it, xviii. 2. 

. . . . from food, xxi. r. 

. . . . from rocking, uniform founds, xxi. v. 

. . . . f 0111 wine and opium, x> i. 3. 

. . . why it invigorates, xii. 5. 1. 

.... pulfe flower and fuller, xxxii. 2. 2. 
.... interrupted, xxvti. 2. 

.... from breathing lefs oxygene, xviii. %o. 
.... from being ’whirled v4i a millftone, 
xxiii. 20. * 

.... from application of cold, xviii. 20. 

. . . / induced by regular hours, xxxvi. 2. 2. 
Sleeping animals, xirt. 2. 2. 

Sleep- walkc\s. See Reverie, xix. 1. 
Small-pox, xxxiii. 2. 6. xxxiv. 6. 1. 

eruption firft on the face, why, 

xxxv. 1. 1. xxxiii. 2. JO. 

the blood will not infefi:, xxxiii. 

2. o. 

-.obeys lunations, xxxvi. 4. 

Smell, xiv. 5. xvi. 5. 

Smiling, origin of, xvi. 8. 4. 

Solidity, xiv. 2. 1. 

Somnambulation. See Reverie, xix. x. 
Space, xiv. 2 2. 

Spafm, 
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Spafm, do&rinc of, xxxil. io. 

Sp*£lia, ocuftr, xl. 

"miftalfien fpe&rcs, xl. 2. 

vary from long infpcftion, in. 3. 3. 

Spirit of animatlbn. «Sce Senforial Power. 

• . . . of animation caufes fibrous contra&ion, 
iv. 2. ii. 1 . xiv. 2. 4. 

• . • • pofiTeffcs folidity, figuie, and other pro- 
perties of matter*, xiv. 2. 3. 

Spirits and angels, xiv. 2. 4. 

Stammering explained, xvw. 1. to. xvii. 2. lev 
Stimulus defined, ii. 13. iv. 4. xii. 2. 1. 

of various kinds, xi. 1. 

with lcffcncd effc&, xii. 3 . 1. 

with greater elVedt, xii. 3. 3. 

ccafcs to produce (dilation, xii. 3. 3. 

Stomach and inteflides, xxv. 

inverted l)y great ftiirmlus, x\v. 6. 

its actions decrcafed in vomiting, 

xxxv. 1 . g. 

a blow 011 itoccafionsde^th,xxv. 17. 

Stools black, xxvii. # 2. 

Strangury, xxxv. 2. 1. 

Sucking before nativity, xvi. 4. * 

Suckling children, fenfeof, xiv. 8. 

Suggcfliun defined, ii. IO. xv. 2. 4. 

Sun and moon, their influence, xxxii. 6. 
Surprile, xvii. 3. 7. xi iii. 17. * 

Sufpicion attends qiadnefs, xxxiv. 2. 4. 
Swallowing, a£t of, xxv. 1. xvi. 4. 

Sweat, cold, xxv. 9. xxix. 6. 

. . - . . in hot fit of fe^r, xxxii. 9. 

in a morning, why, xviii. 13. 

Sweaty hands cured by lime, xxix. 4. 9. 
Swinging and rocking, why agreeable, joci. 3. 
Swnpjihy, Xx.w. 1. , 

Sjncope, xii. 7. 1. xxxh. 1. 6 . , 

m 

T. »• 

Tape-worm, xxxix. 2.3. 

Taile, fenfe of, xiv. 5. 

Tcais, fecretion of, xxiv. 

from giief, xvi. 8. 2. * 

from tender pleafuie, •xvi. 8. 3. 

fioin Hi m ulus of nalal dudfc, xvi. 8. 

xxiv. 4. 

by volition, xxiv. 6. 


E X. 5I5 

Teeth decaying caufe hcadachs, xxxv. 2. 1. 
Temperaments, xxxi. 

Theory of medicine, wanted. Preface. 
Thirft, fenffilftf, xiv. 8. 

why in dropfies, xxix. 5. 

Tickle themfdvcs, •children cannot, xvii. 3. 3. 
Tickling, xiv. 9. 

Time, xiv. 2. 2. xviii 12. 

lapfe of, xv. 3. 6. 

poetic and muficaF, why agi$eable # | 

,,*ii. 2. 

dramatic, xviii. 12. 

Tirdiuin vine. See Knnui. 

'Tooth-edge. xvi. 10. in. 4. 3. xii. 3. 3. 
Touch, fenfeof, xiv. 2. l. 

liable to vertigo, xxi. 9. 

of various animals, xvi. 6. 

Trains of motions inverted, xii. 5. 5. 
Transfufion of blood in nervous fever, xxxii. 4: 

, Tranllations of matter, xxix. 7. 

Typhus, bell: quantity of Aim ulus ill, xii. 7. 8. 

• periods ofobfqrve lunar days, xxxii. 6- 


u. 

Ulcers, art of healing, xxx iii. 3. 2. 

of the lungs, why difficult to heal, 

xxviii. 2. , 

Uniformity in the line arts, why agreeable, 
xxii. 2. 

Urine pale in intoxication, xxi. 6. 

paucity of in analarca, why, xxix. 3. 

its pall age from intcfliiKs to bladder, 

xxiv. 

copious during lleep, xviii. 13. 

v: 

Variation, perpetual, of irritability, xii. fit. j_ 
Vegetable Inals are inferior animals^ xiii. ». 

exaftly reieinble their parents, 

xxxjx. • % 

poffefs fenfation and volition, xiii 2. 

. have affociate andretiograde mo- 

tions, XIII. XX IK 9. 

their anthers and lliginas are alive, 

xiii. c. 

+ F 


Vegetables 
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Vegetables have orennsof fenfe and ideas, xiii. 5. 

contenafor light and air, xxxix. 4.8, 

• duplicature of their flowers, xxxix. 

* 4. 4. »'• **• « 

Veins are ahforbents, xxvii. 1. 

. . . . paralyfis of, xxvii. i # 

Venereal orgafm of brutes, xxxii. 6 . 
Venaefe&ion in nervous pains, xxxii. 5. 4. 
Verbs of three kinds, xv. 3. *4. 

Vcrfes ri jtheir meafare, xxii. 2. 
vertigo, xx. defined, xx. 1 1. 

in looking from a tower, xx ( 1. 

in a fliip at fea, xx. 4. 

of all the fenfes, xxl. 9. 

by intoxication, xxxv. 1. 2. 

Vibratory motions perceived afte^failing, xx. 
5. xx. 10. 

Vinegar makes the lips pale, xxvii. 1. 

Vis medicatrix of nature, xxxix. 4. 7. 

Vifion, fenfe of, xiv. 3. 

Volition defined, v. 2. xxxiv. 1. 

affefts the whole fen fori um, xi. 2. 

dileafes of, xxxiv. 

Voluntarity, x. 2. 4. 


Voluntary motions, ix, xxxiv. n 
Voluntary ideas, xv. 2. 3. / 

criterion of, xj/, 2. 3. xxxiv. l! 

Vomiting from vertigo, xx. 8. 

from drunkenjnefs, xx. 8. xxi. 6, 

by intervals, xxv. 8. 

by voluntary efforts, xxv. 6.< 

• of two'kinds, xxxv. 1. 3. 

• • in cold fit of fever, xxxii. 9. j.\ 

flopped by cjuickfilver, xxv. 16. 

v weakens rhe pulfe, xxv. 17. 


w. 

Waking, how, xviii. 14. 

Walking, how learnt, xvi. 3. 

Warmth in lleep, why, xviii. 15. 

Weaknefs defined, xii. 1. 3. xii. 2. I. xxxii. 

3 - 2 - 

• • • cure of, xii. 7. 8. See Debility. 

Wit producing laughter, xxxiv. 1.4. 

World generated, xxxix. 4. 8. 

Worm- nuke, xxxii. 7. 
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